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DRILLING MACHINES 


All Styles, 


UPRIGHT DRILLS, 


20 to 38 Inch Swing. 


Latest designs and improve- 
ments. Ali fitted with our 
patent eae return of 
the spindle. 


For cuts and prices address 


BICKFORD DRILL 60., 


170 to 180 E, Front 8t., Cincinnati, 0 
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sn Wheel Machinery. 
§. WENDELL COLE, MB, 


Manager of Penns: ieantie 
fonthas Lake one A king and 
the Northwest for 
DETROIT EMERY WHEEL CO. 
Address: Gox 84, Columbus,0. 
or P. 0. Box 152, Chicago. 


| E. C. ATKINS & CO. |, ATENTS. 
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cular, Band, Gang & Cross-Cut Saws.| ©. H. Jones & co., 


Write for prices. Agents for Tanite Emery Wheels and Grinding Machines. 223 and -26 River St., CLEVELAND, 0. 


Engineers and Contractors, 


SYKES IRON ROOFING CO., NILES, O. —— 
N syxes’ ‘Worthington Steam Pumps, 


IMPROVED Re-Rolled and Ereutrie Light Engines 
pas Roofi net the : 


well Painted on ‘ 
Suitable for all pots sat wee “Automatic & Slide Valve Engines — 
asses 0 


Buildings, and Pure Lin- Of all Descriptions. 
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Easy Put On. 
STEAM PLANTS, COMPLETE, FUR- 
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Hart’s Corundum-Emery Wheels 


#@ Send for Circular and Price List, and mention this Paper. NISHED AND SET UP. 








Boilers and other heavy Machinery. 


The Kilby Manufacturing Go.,|New Feed Water Purifier 2 Filter. 


CLEVELAND, OHIO, USES LIVE STEAM. 


SUCCESSORS TO— 
The Prospect Machine & Engine Co., of Cleveland, 0., and Barney 
& Kilby. of Sandusky, 0, 


Recent extensive additions to our Shops and Machinery makes our Plant one 
of the largest and best equipped in the country. 

We are now prepared and have facilities for doing Foundry and Machinist work 
of every description. Shall be glad to furnish estimates on application for Engines, 
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Punch and 





Combined Punch and Stock Shear. 


Seven sizes with 8’, 10’ or 12’ biades, and 6” to 15” 
Throat Punch. Weigh 100 to 600 pounds. For light or heavy a@ ILLUSTRATED CATALOGUE FREE. ~€9 4 


Esltin ant Baling Miter, as" ban aetna wsciee | STILWELL & BIERCE MANUFACTURING 0O., 


of Aa kinds, for Trimming, Slitting. &c. Also make the 


TOOLS FOR WORKING SHEET METAL, Machinery Manufacturers’ Association 


Squaring Shears, and Slip Roll or Plain Forming Rolls, &c. 


B ERTC be & co., MACHINE SHOPS, FOUNDRIES, PLANING MILLS, PAPER MILLS, ROLLING MILL&, qu 
CAMBRIDGE CITY, IND. ¥LOURING MILLS, MINES, CAR-SHOPS, RALLWAYS, ETC., , 
Write for circulars and mention this paper. With MACHINERY, TOOLS, and other EQUIPMENTS, at the Makers’ Lowest Prices. 





ED for cutting bar Iron, egpecially Sheet Iron DAYTON, OHIO. 
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SEATON 


McMYLER MANUFACTURING CO., |50:; s- crate 50° Gpp-icennara mouse, - CLEVELAND, Ohio. ‘ 


180 Columbus St., Cleveland, 0. a@- WRITE FOR PRICES. -e9 
SOLE MANUFACTURERS OF THE 4 


MeMYLER PATENT PRESSED WROUCHT IRON OPEN TURN BUCKLES, 
Revolving Steam Derrick, | 


—_ OLE MNFRS. Also General Hoisting and Chicietne Machinery, Coa! and | price of inferior goor’s when we commenced to manufacture, and 


i. H. PRATT, Manager. { 





BEST 
AND 
GHEAPEST 


The list retail price of this Buckle is less than one-half the wholesale 


AND THE 


RIVET = BOLT HEADER. 











dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 
Doms one Dump Caps. CLEVELAND CITY FORGE & IRON CO., CLEVELAND, Onto. 
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MANUFACTURERS OF 


WIRE CLOTH 


Of Every Description, 
Office Railings, 
Elevator Enclosures, 


AND ALL KINDS OF 
Architectural Wire and Iron Work. 
W. S, TYLER, E, H. ALLEN, 
President. Sec. & Treas. 
CLEVELAND. OHIO. 


McCLURE & SCHULER, 
Engineers and Contractors, 
Bissell Block, 


NTISBURGE, PA. 





” Blast Furnace 


Construction 
ASPECIALTY. 





Sole agents for 
Massick’s & 
Crooke’s 
PATENT 
FIRE BRICK 
STOVES. 








a= W guarantee and put cate 
eussnietal pareiion ai all the che pats we design and 
contract for. 


ALEX. LAUGHLIN & C0., 


Engineers and Contractors, 


Wave BuILprne, CLEVELAND, O, 


tract to erect ip and place in opera- 
b cage Sy i Mil P lanta of every 





Regenerative Gas Farnaces 


—AND— 
Artificial Gas Producers. 


A Sprecrat Feature. Estimates Fur- 
WISHED ON APPLICATION. 


EVAN JONES, Southern Agent, 
Knoxville, Tenn, 





cL! PS AUST & ia. ARK 


Coecrrotyee 


fieal NGRAVING CO. 


THOCGRAPH Bui . CLEVELAND 





FREIGHT AND PASSENGER 


ELEVATORS 


L.S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y. 
New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 
Send For Our Catalogue. 








GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
| ron Roofing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
fron Ore Paint and Cement. 

Iron Frames for Roofs and Buildings. 

No. 152 MERWIN ST., OunTO. 
«@ Send for circulars and price list No. @ 








JAMES P. WITHEHROW. 
Engineer and Contractor,|.: 


Lewis Block. uae Pa.. 


Whitwell Fire-Brick Stoves al and | Clapp-Grifiths Patents 


For the Manufacture of Soft Steel. 





Srna atte" Wit dontae w sopolcey eat oes al sass hr sean ge 
a. ev if appertaining ting to biast WDE aoe tpn at iny Own we 
Sharon Boiler Works, 
(Limited) . 





SHARON. PA. 








JOHN, H. Me GOWAN G?"s 





Fulton Steam Boiler Works, 


JOHN T, CAULFIELD, Proprietor. 
Manufacturer of 


Steam Boilers, 


—AaLso— 


MOKE STACKS, TANKS, P 
BREACHINGS, HEATERS, Sy 


Write for Estimate. Works just north 
f Union Pa:senger Depot. 


RICHNIOND, Ind. 








QUINT’S AUTOMATIC 
Steam Engine Governor 


for single slid slide or rotary valve engines. Patented 
Same can be applied to the ordi- 
nary slide gon throttie governor engine con- 
verting the engine intoan AutomaticCut Off. It 
a practical test on engines running 750 
revolutions per minute, and gives the best of re- 
It is simple and qyes in its construction 
Seourate } ~ Pa as Address 
NAK 118 $ Liberty St., N. ¥ 
oe 





Latest and best machine for Filing 
Saws of every descri Fie: & Absoluce in 
action. Klegant in Keasonable 
in Price. Descriptive circular sent on 
application. 


Price complete $2.50. 
Address, 


Robt. J. Schaeffer & Co., 


(221y) DAYTON, O. 


aii lo VICTOR SAW FILER 








HUGHES STEAM PUMP Co. 


MACHINISTS 

and Manufacturers of 
Steam Pumps. 
Hydraulic Presses, 



















And General 
Machinery. 





—————— 
cor. Washington Street, CLEVELAND. 0 


The Reliance Safety 
Water Colomns 


Cost a trifle more than 
the ordinary combination 
which + ody Sees gee , but are 

an explosions, 

Gernea flues, shut-downs, ( 

ete. ane afford poe 

amage either 

low or high wtaer during 

the life of the boiler #e 
about $10 to $20 













































Can ag afford ote carry | 
Sold by poten gonerally 
hm for Illustratei Price 


RELIANCE GAUGE CO. 
236 Sheriff St., 
CLEVELAND, OHIO 








A. |. BABBITT. 
ponuine Allen’s Black Lead. Com- 
rfect satisfacti 


pgund Babi d Bali motel or. quality Goatees. 


Racal ates W 
* ee Sole Mfrs., Klyria, 0: 





Josern_A.Ossorne, Wrttam M. Morros, 
Of the U.8.Supreme Court Bar. Patent Expert. 


OSBORNE & MONROE, 


PATENTS. 


29 EUCLID AVE,, CLEVELAND, OHIO. 


Patent Causes litigated inthe United Sta 
ri on and Ci ve pan UNITED STATES 
FOREIGN PA Nts ROCURED. Searches 


fs ni to the Sco Validi* d In- 
and Opinions yatemns. Terms Reasonab mtb ng 





THe Hartow” 
Positive Feed Lubricators. 


For Marine and Stationary Engines, 
Steam Pumps, Electrical and 
other Machinery. 
MAXIMUM ECONOMY IN OIL. 
MARKED ECONOMY IN FUEL. 

Not dependent upon or 
operated by Steam 
Pressure, Condensa- 

tion or Gravity. 
Not affected by chan- 
ges of tomparatyre, 













BEING ope operated by 
some moving por- 

tion of the engine or 
machine to be lubri- 
cated, the ‘* Harlow 
Lubrieator’’ starts 
and stops with the 
engine or machine 
being lubricated, se ER requiring the slightest atten. 
tion from the engineer or operator, always delivering the 
oil in any amount from a drop to a constant stream. 

The cup can be filled at any moment while the engine 
or machine being lubricated is in operation, without 
causing any leakage either of oil or steam. 


Harlow Lubricator Mfg. Co, 8°STON: Mas 








J. M. Allen, Pres. Ww. B. Franklin, V. Pre 
J. B. Pierce, Sec’y. 





GEO. P. BURWELL, Gen. Agent. 


246 Superior St... 
CLEVELAND, O. 


A. C. GETCHELL, 





2 Chief Inspector. 
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IMPROVED CABLE MACHINERY. 





On this page and a succeeding one are illustrated 
recent improvements in cable machinery, turned out by 
the Walker Manufacturing Co., Cleveland, O. We 
describe the cuts in the order in which they appear: 

500 H. P. FRICTION CLUTCH COUPLING. 

The outer member of this coupling (Fig. 1) is a plain, 
ordinary casting with eight arms, and a hub on outside 
secured to shaft; the inner member has a boss or center 
with four bored arms into which are fitted segments, 
with correspending arms to fit into same. 

The arm part of the segments is hollow, and has an 
inner flange on which restsa spring through which a 


bolt passes, and tensions the segments towards the center | 


of the shaft ; this spring can be adjusted so as to make 
the segment clear the outer member any desired amount 
when the coupling is not 
engaged. There are four 
wedges at the ends of seg— 
ments, which are forced into 
position by adjusting screws 
and toggle lever, attached to 
sliding sleeve as shown; when 
these four wedges are forced 
out, the result is to lift each 
of the four segments in a 
direct line with the bore ,of 
the four arms and directly in 
opposition to the spring ir- 
side of segment arm; of course 
this spring is only adjusted 
sufficiently to keep the seg— 
ments away from the outer 
member, as any undue pre:— 
sure of the spring to force 
segments towards center of 
shaft would have to be over-— 
come by the wedges. This 
coupling is very effective, and 
is doing good service at the 
18th Street Power House in 
Kansas City, Mo. Thesleeve 
is operated by a yvke and 
lever, with worm and wheel 
and hand wheel. 

“uy” FRAME AND STAGGERED 

ARM SHEAVE. 

This “U” frame (Fig. 2, 
page 813) is cast in two pieces 
so as to moid easily; it is 
hollow, with flanges in .the 
center to bolt each half tc- 
gether, and also has ribs inside. 
The flanges form a backbone 
to the frame when bolted tc- 
gether. The sides are not 
pierced with holes as is com— 
mon in such castings to get 
core out, when cast in one 
piece; these holes make such castings quite weak. 
especially so as the metal forming the plate or outside 
of the casting forms the greatest strength. The castings 
are securely bolted together and dowell-pinned before 
they are bored and fitted for the boxes. 

The sheave has staggered arms, which makes a very 
rigid sheave for either horizontal or vertical motion. 
The principal advantage of the staggered arm sheave is 
a uniform casting; the arms not coming opposite each 
other dispenses with all undue strains, such as occur in 
straight arm castings. 

This company has madea great many of these sheaves 


already of 8 ft.,10 ft., and 12 ft., diameter, with the | of the cable. 








cult, indeed, to mold; but they have a system of mold— 
ing them which is very simple. 

WALKER’S PATENT DIFFERENTIAL CABLE DRUMS. 

These drums, (Fig. 3, page 813) are shown in section in 
cuts, so as to illustrate the loose differential rings on 
which the cable rests while in operation. It has long 
been known that the destruction to cables has been 
large’y due to the grooves wearing irregular in the solid 
drums. Due tothe severe strains which the first groove on 
the receiving drum is subjected to as a result of the vary- 
ing loads, the wear is very excessive ou the first groove in 
comparison with its mates in the old style drum wherein 
the grooves would be turned right into the solid face of 
the drum. It is quite evident that after the wear pro- 
gressed to such an extent as to make a very great differ- 
ence in the circumference of this first groove and that 





of its mates, this would necessarily require either the 
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Fie. 1-600 H. P. FRICTION CLUICH COUPLING, 


cable to stretch a given amount in each revolution of 
the drum, equal to the difference in circumference of 
the smaller and larger grooves, or that slippage take 
place in the groove, either of which would be very 
detrimental both to the drum and to the cable. 

The differential drum dispenses entirely with any 
wear of the grooves, or any wear of the cable while on 
the grooves. The cable enters on the fixed ring, shown in 
section on the left hand side, and is wound onto left 
hand ring op end drum, and then back to second ring 
on leading drum ; and so forth, putting as many wraps 
on as may be deemed necessary, according to the length 
It will be seen that all the rings in the 


same general success. As the sheave apnears from an! drums are loose excepting the ring on which the cable is 


ordinary standpoint of molding, it would be very diffi- ; hauled in from the street. 


Now should there be any 





inequality in diameter of the rings, whether in first con- 
struction or by subsequent wear in use, the rings will 
adjust themselves while drum is in motion, so that there 
can be no undue strain on any of the wraps on the drum. 
The rings on which the cable rests move slightly back or 
forth to suit the irregularities spoken of. 

A cable is hauled on todrum under varying loads, ac- 
cording to the resistance or number of cars and amount of 
traffic on the road ; from this it will be understood that 
the cable is wound on the drums tight or slack, accord- 
ing the variation of load.. While the cable is passing 
around the drums, the tendency is for same to adjust 
itself or equalize the strains, which cannot be done on a 
solid grooved drum without cable slipping in the 
grooves ; such slipping will wear the grooves and the 
cable also ; but in the differential drums, the rings being 
loose, will allow the cable to become compensated 
through the movement of the 
rings, dispensing with all un- 
‘ due strains. When the cable 
is at work on these differential 
drums, each wrap between the 
drums appears like a solid bar 
of iron; and the impression 
of the cable is left in the tar 
at the bottom of ring, which 
shews conclusively that there 
is no slipping of the cable in 


the rings. 
These rings have a diamet- 
rical friction due to the 


pressure of the cable in the 
grooves transferred to the flat 
surface of the drum or the 
underside of the rings. The 
combined diametrical friction 
of the various loose rings is 
@ sufficient, with the leadiog 
ring which is secured, to drive 
the cable ; however loose, side 
flanges are provided, with side 
studs and __ self-registering 
wrench in order to produce a 
side friction when necessary. 
The self-registering wrench 
will so adjust the studs as to 
produce an equal amount of 
friction around the entire cir- 
cumference of the rings. Each 
individual wrap will move an 
individual ring with about 
one-fortieth (1-40) of the 
strength of the cable, thus 
the compensation is Walker’s 
patent differential drums thor- 
oughly accomplished without 
any undue strain on the cable 
while passing over the drums. 
The bottom and sides of the 
rings are thoroughly lubricat- 
ed by automatic grease cups inserted in the rim of the 
drums. These differential drums have been thoroughly 
tested at the 12th and 18th Street Cable Railways, of 
Kansas City, Mo., and the St. Louis Cable & Western 
Railway Co., of St. Louis, Mo., where they have been 
giviog entire satisfaction. Other plants are being built 
on which these differential drums will be used. 
aa a eee 

Tue Chickasaw coal mine, eleven miles north of 
Trinidad, on the Denver & Rio Grande R. R., in Texas 
is opened up and five carloads of coal were taken ou; 
and sent to Denver to be tested. The vein is seven feet 
through and most extensive. The Beohora mines, six 
miles Southwest of Beohora Station, on the Denver 
Texas & Fort Worth Road, are also open. 








































































































IRON TRADE REVIEW. 











PETROLEUM FUEL.* 
ameniaios 
8. 8. LEONARD, 

The use of petroleum is by no means of recent date ; 
it was known to the ancient Greeks and Romans, being 
used by them for illuminating purposes, as they had no 
electric lights in that day. In fact, the word “ petro- 
leum” is of Latin derivation, meaning “rock oil.” It 
has been, and is being used for various purposes, from 
the sure cure of numerous diseases to the generating of 
steam for electric light stations. It is found in many 
parts of the globe, although there are but few localities 
that are especially noted for its production. In ourown 
country, New York, Pennsylvania, Obio and West Vir- 
ginia produce the greater part of the supply. Although 
it was known to the early settlers of these States, very 
little importance was attached to its value. I presume 
that there are none so young here but who will remember 
the oil craze, and the saying which was heard almost 
daily of “So and So” has struck “ile.” Perhaps some 
of the members of this convention were fortunate 

sough to strike “ile” and possibly some were unfor- 
*tunate enough to have been struck by “ ile.” 


Sut to return to our subject, petroleum fuel. To say 
that it is a new fuel would hardly be correct, for petro- 
leum has been used as a fuel for a number of years. 
Experiments to determine its practicability as a fuel 
have been creating a good deal of attention from thuse 
interested in the matter for the last 20 years,and it is 
now occupying the minds of some of our ablest engi- 
neers and inventors. Quoting from a very able paper 
on this subject by Charles E. Ashcroft, which was pub- 
lished in the Boston Journal of Commerce, May 26, 1888. 
Mr. Ashcroft says that the calorific power of petroleum 
for the purpose of generating steam, and the evapora- 
tion of water, is several times greater than that of 
ordinary coal. The successful use of oil as a fuel has, 
however, been of a very recent date, yet so rapidly has 
it grown in favor that to-day it is regarded as a strong 
competitor of coal for steam generating purposes or 
where heat and fire are wanted. It was with a great 
many knowing winks and nods of the head from the 
engineers and firemen, who laughed at the idea of mak- 
ing steam by the use of oil, that the writer attempted 
the use of petroleum as a fuel. Of course, it would not 
work, and it did not work, why? Because those that 
were using it did not want it to, as they were afraid 
some one would lose his job. We had seen enough of 
its workings to satisfy ontselves that it could be made a 
success, and the result is that to-day we are saving from 
20 to 25 per cent. on the cost of the fuel, and 50 per 
cent. in labor, and those same men who laughed so hard 
on the start of our attempt to use oil would feel that this 
world was a poor place to live in were we to return to 
the use of coal, for not only their hearts but their backs 
would certainly be broken. 

Its advantages over other fuels are many. In the 
first place, it is much easier handled, a steadier fire is 
easily maintained under your boilers, consequently the 
steam is kept at a more even pressure, a very important 
thing in the running of electric lights; there is so 
opening of furnace doors, allowing cold air to come in 
contact with boilers, and there are no impurities in the 
oil such as abound in coal. When through with it, by 
a simple turn of the wrist your fire is put out, and your 
ash-pits are as clean as they were before the dre was 
started. In less time than it takes to tell it you can 
start the tire. It is only rivalled in handling by natural 
gas, and even then, unless we have all the modern appli- 
ances for the handling of this gas, it is far easier to 
manipulate. 

Permit me to describe the arrangements for the 
handling and use of this oil putin under the super- 
vision of the writer. The oil is received in tank cars 
holding from 90 to 150 barrels each (42 gallons to a bar- 
rel). From these cars it is drawn off through a valve 
in the bottom of the car to a storage tank or tanks, there 
being two of them, holding abvut 300 barrels each. 
These are placed under ground so that the oil runs from 
the car into them by gravity; care should be taken not 
to spill the oil or stir it up more than is necessary, as 
the odor from it is fully equal in strength to that of new 
mown hay, if not quite asagreeable. To prevent the stir- 
ring up of the oj], the supply pipes entering through 
the top of the tanks run nearly to the bottom, so that the 
tanks are practically filled from the bottom. 

In the top of each tank is a man-hole and vent-pipe ; 
this latter is extended above the tanks a short distance. 
These tanks, which are boiler-shaped, are placed end to 


*Read by Mr. Allan V. Garratt, at the National Electric Light 
Convention, August 30, 1888, 





end with a space of about eight feet between them. This 
gives room to get at the various pipe. They are joined 
together at the bottom by a pipe which also connects 
with the supply pipe running to the boiler room. Then 
in the bottom of each is a drain pipe which will admit 
of cleaning them out whenever necessary. There is 
also a gauge glass in the end of each, to show how 
much, if any, water is in them; there is also a gauge 
made by a copper float, which indicates the amount of 
oil in each tank. Io cold weather a steam coil is 
inserted in the tank car around the mouth of the valve 
to heat the oil so that it will flow readily, for when the 
thermometer gets in the vicinity of thirty or forty below, 
the oil is apt to get a little thick. Care should be taken 
not to heat the oil too much, for when hot, it generates 
considerable gas, which is not only very odorous, but is 
really the cream of the fuel. I[ think it is an advantage to 
have the storage tanks underground, there being less 
danger from them in case of tire, and during the Win- 
ter the oil is less likely to chill. An open light should 
never be used near them, although the oil itself is really 
hard to ignite unless heated to a certain degree, still 
there is apt to be more or less gas around, which is quite 
explosive if brought in contact with fire. The sup- 
ply pipes to the furnaces are provided with a valve 
where they enter each tank, also one in the fire-room. 
This pipe, a 24-inch one, is enlarged to a 6-inch for 
about four feet, and in this6-inch pipe a small steam 
pipe is inserted. With this, the oil is heated from 130 
degrees to 140 degrees. ‘This lightens it so that it burns 
more readily, or, I should say, is turned into gas. 

We now come to the burners, which are also fed by 
gravity, as the storage tanks, although underground, are 
still higher than the furnaces. One might suppose that 
owing to the recent introduction of petroleum as a fuel, 
that some difficulty might be experienced in obtaining 
a burner, but their name is legion, and they are as num- 
erous as electric light systems, and like them in another 
respect—each man’s is the best. Our experience has 
been that the more simple the burner, the better the 
result. One that thoroughly vaporizes the oil before 
burning it is, we think, preferable to the one that burns 
the oil. In the former there can possibly be no waste. 
In furnaces where we have been using this kind of a 
burner, the bricks are as clean as they were the day they 
were put in. Steam and hot air are the other ingredi- 
ents that are used in connections with the oil, and an 
abundant supply of the latter, we have found, adds very 
much to the efficiency of the fire. 

Regarding the proper 3ettings, circumstances will 
determine that toa certain extent. An excellent plan is 
given by the Standard Oil Company, in their pamphlet, 
“Oil asa Fuel.” This we have adopted with a few 
modifications which we found necessary by experience. 
There is no doubt that a hotter tire can be of tained 
from oil than from coal or wood, and when the 
oil is properly used, the smoke nuisance is solved, which 
has been agitating the minds of the people of sume of 
our large cities, for their is not a particle of smoke to be 
seen issuing from the stack, not even when everything is 
running full blast. . 

A word as to its danger: When properly put in and 
handled with ordinary care, or when good, common 
sense is used in the employment of this oil, I do not see 
why it should be any more apt to cause trouble than 
coal, although the insurance companies insist on higher 
rates when used. I think it more from ignorance of the 
subject than from there being any more danger. Atthe 
sametime I am willing to admit that it could be put in and 
used in such a way as to greatly increase the danger of 
fire. So might your house be wired for electric lights, 
pipes for gas, or a kerosene lamp hung on your gasoline 
stove, filled in such a manner that the fire risk is much 
greater than with your neighbor who uses electric lights, 
gas, kerosene or gasoline the same as you do, but has 
his put in properly and handles it as it should be. 


cg — 


A Very Convenient Word. 

Speaking of writing letters, reminds us of one we saw 
a day or two ago, in which a new word was used—that is 
say, it will be new to many of you, though it has been 
employed in business correspondence for some time. A 
clause of the letter ran thus: “ We hand you herewith 
pomo for $10, which please place to our credit, etc.’’ 
Now, what is pomo? you ask. That is simply a very 
convenient contraction for “ post office money order.’ 
It deserves to be formally adopted into the language, 
and no doubt it will be.—[ Philadelphia Times. 
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THE only place in which amber is found in paying 
quantities is said to exist in the Baltic Sea. 


THE COMMERCIAL VALUE OF ENGINE 
ECONOMY. 


— 

Evidences are multiplying that the steam users of 
this country have a steadily growing appreciation of 
the commercial value of economy in the steam plant. 
But little reflection is needed to conviace any steam 
user that with the same efficiency in the boiler and 
furnace, any decrease in the amount of steam consumed 
by the engine will result in the same ratio of decrease 
in the amount of coal burned in the furnace. There- 
fore, so far as the engine is concerned, the proper basis 
for a comparison to determine the relative economy is 
the steam consumption. It is now the general practice 
among expert engineers to compute this consumption 
in pounds of dry steam per indicated horse-power per 
hour, and to determine the amount required by any 
engine by weighing the water fed to the boiler during 
the test and taking indicator cards at frequent and 
regular intervals. It has been frequently demonstrated 
that the indicator card, by itself, does not afford a re- 
iable basis for determining the steam consumption, as 
it does not account for leakage or other losses directly 
owing to the construction of the engine. As an aver- 
age, the indicator card does not account for more than 
75 per cent. of the steam used, and the percentage varies 
from 80 per cent. down. When buying a steam engine 
under a guarantee, the purchaser should insist that the 
economy of the engine be measured by the steam con- 
sumption per indicated horse-power per hour, under a 
stated pressure, aud that the amount be determined by 
a test under regular working conditions, the feed water 
being weighed to the boiler and not estimated from the 
indicator cards. 

It is interesting to note the saving from using the 
more economical high duty engines. Ia general, it 
may be stated in regard to Corliss engiaes that the con- 
sumption will be as follows : 


Non condensing........... 
Condensing ........-.. ..- 
Compound condensing. 








.16 - i = 

This is on the basis of 80 pounds initial pressure. 
Until recently, the compound condensing Corliss en- 
gine was the highest type of an economical engine in 
this country. Within the past year, however, a quad- 
ruple expansion condensing Reynolds’ Corliss engine 
has been built by the Reliance Works, of this city, and 
started in the cotton mill of the Warren Mfg Co., and 
although not running under the full load and steam 
pressure for which it was designed, has already demon- 
strated a marked improvement over compound condens- 
ing engines. The same firm is also buiiding triple 
expansion condensing engines for use in flour mills, 
electric light stations and pumping stations, under 
guarantees lower than ever yet reached by compound 
engines. To be sure these engines cost more money, 
but the purchasers have satisfied themselves by careful 
figuring that the extra cost will bear a high rate of 
interest, due to the increased economy. Oae pound of 
water per I. H. P. per hour would not appear to be a 
large saving ; but on a basis of eight pounds of water 
per pound of coal burned, and the engine running ten 
hours per day for 300 days, with coal at three dollars 
per ton, every pound of water perl. H. P. per hour 
saved by the engine will amount to 56 cents, or with a 
hundred horse-power engine, to 56 dollare, representing 
the interest on 800 dollars at seven percent. If coal 
cost more than the price named, if the engine runs 
longer hours, as is the case in the great majority of 
steam mille, or if the boiler and furnace are less efficient, 
the saving will be more. It will thus be seen that even 
a slight saving will pay a commercially profitable 
rate of interest on a very considerable difference in 
cost. That mill owners appreciate this is proven by 
the largely increased number of inquiries for compound 
engines.—[ Milling Eogineer. 

aaa 
Boiler Explosions. 

Explosions of steam boilers are not only due to mis- 
management and general deterioration, but to unegual 
pressure, caused by faulty construction. The evil can 
only be overcome by frequent and thorough inspection, 
and this the insurance companies do for their patrons. 
In the way of indemnity, too, they not only make good 
the loss of the boiJer, but» also cover all damages to 
buildings and contents, and exempt the owner of the 
insured boiler from the payment of damages for lives 
lost by the explosion. These facts are not generally 
known, but the press is gradually proclaiming them, 
and the companies are flooding the land with pamphlets 
describing their work, and it will not be many years 

















before boiler insurance will be as common and as much 
sought after as fire insurance.—[ Investigator, 
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THE EXAMINATION OF CAST IRON. 





TRANSLATED FROM “LE CHARBON.” 

The problem which consists in estimating the quality 
of cast iron is not of the same importance in all foun- 
dries. In many small foundries only one quality of 
iron has been required for years, and the proportions 
are sufficiently well known to make easy to dispense 
with the examination of the cast iron. It is not so, how- 
ever, in large iron foundries, which use directly the 
products of the blast furnaces. This direct method was 
formerly the only one employed, and it is still adopted 
wherever the blast furnace is heated with charcoal. 
Small blast furnaces heated with charcoal are greatly 
affected in their working by accidental irrugularities 
resulting from the mixture, the charging, the dampness 
of the materials which have been introduced, the tem- 
perature of the current air, etc., and the most expe- 
rienced founder is not always sure of obtaining a casting 





of invariable quality. It follows that it is necessary to 

examine the cast iron, often several times a day, to see 

if it is euitable for the purpose for which it is intended. | 
The method is simple and pure. The qualityis deter- | 


mined according to the agitation of the crude iron. | 
This test is carried out every morning in the presence of 


made of this metal may break under the shock of the 
water, after having resisted tests with double or triple 
the force of this shock. A furnace plate may also break 
if it is heated on one side only. 








PRINDLE’S METALLIC WIRE-PACKED 
UNIONS. 

Mr. John A. Prindle, Secretary and Treasurer of the 
Worswick Manufacturing Co., Cleveland, is the inventor 
of the very novel and effective wire-packed union here- 
with illustrated. Its essential features are a recess 
with its interior wall perpendicular and its exterior wall 
inclined, and a metallic wire-packing with open ends, 
conforming in size and shape to said recess. The shape 
of the recess is such as to contract the wire ring until 
the ends of the same meet, when the latter is pressed 
into the former, thus producing a perfect joint. Fig- 
ures 1, 2 and 3 show sectional views of the union. The 
groove or seat for the packing-wire is quite plainly 
shown in Fig. 2. This wire is preferably of brass 


! 


| IRON IN{-ARGENTINE REPUBLIC. 

| The Romay iron mine, in the Argentine province of 
| Catamarca, has recently been examined by Mr. Ag. 
| Yehen Fayenbois, a mining engineer, who has issued a 
report on the subject. The deposit is situated about 
thirteen miles fromm the Frias station, on the Central 
Northern Railway. Mr. Fayenbois found the works in 
avery delapidated condition, but the compass needle 
indicated the presence of large quantities of magnetic 
iron. He presently came across “ two excavations still in 
excellent condition, and showing layers of splendid soft 
iron, separated by strata of calcium, carbonates, quartz 
and granite, all excellent materials in smelting.” 
This magnetic iron “is the same as the Norwegian 
metal, containing about 70 per cent. of pure metal.” He 
also noticed small quantities of pyrites. Good building 
stone and valuable slate were likewise seen. Mr. Fay- 
enbois goes on to say :—“an inspection of the third 
excavation convinced me that the entire hill has a uni- 
form system of formation of magnetic iron, at an angle 





spring-wire, and is bent into circularform. The ends of! of 70 degrees to the top of the hill, where the extreme 


the wire are dressed accurately, so as to abut or other- 
wise engage each other fairly in sectional contact, the 
packing-wire being of such length that the ends meet, 


points of the layers meet. The hill is 150 ft. high, with 
a circumference of 1,500 ft. at the base ; calculating that 
the layers are not less than six to seven metres, four to 





the foreman. A mould is made with the hand in the! or approximately meet when the packing-wire is laid | five metres wide at the base, dwindling to one metre at 


sand of the hearth in front of the blast furnace, 
having the form of a ecvlindrical hole 20 centi- 
metres in diameter and 7 or 8 centimetres deep. 
The iron is run from a casting ladle into this 
mould after the impurities have been removed 
from the surface of the hath. The color simply 
of the iron contained in the ladle enables them to 
estimate in.a summary manner the quality of the 
iron cast. If the color is white and the surface of 
the metal is covered with a layer of gas burning 
with a colorless flame, the casting is considered 
to be satisfactory. If the metal presents a red- 
dish appearance and gives place to the forma- 
tion of crackling sparks, they are not very well 
satisfied with it. They then pour the metal into 
the sand mold and remove afresh the matter 
which covers the surface of the bath. Then the 
agitation of the iron commences. If the pig is 
rich in silicium and carbon, the iron being burnt, 
the surface of the bath is soon covered witk a crust 
of oxidized formation, giving forth a pale light. 
This crust*is broken from time to “time by the 
rising of the metal below. Such an iron con- 
tains much graphite, and founders do not care a 
great deal forit. The kind of iron most suitable 
for being cast, even in small molds, and which 
does not give place to the formation of scum 
present, immediately after being poured out, a 
very great degree of mobility and of some dura- 
tion. But when the agitation is very short, and 
if brownish spots form on the surface (which has 
been the subject of so much discussion in metal- 
lurgical literature) accompanied by sparks in 
large quantities, the metal is poor in silicon, is 
hard, easily becomes white, and is only suitable 
for large castings. The characteristic signs 
manifested by the agitation of the metal are nearly 
always the same in most foundries, but there are others 
which vary with the kind of blast furnace. In cupola 
furnaces when the recasting of raw iron used in com- 
merce is carried on, the agitation of the metal is not of 
a nature such as to give sufficient indications of the 
quality of the raw iron, and on the value of the mixtures 
which have been introduced into the blast furnace. In 
such cases other methods of investigation have to be 
followed. 

“In certain large foundries, resisting tests are tried with 
the material worked. This method is much to be recom- 
mended. In this case the bars which have been cast are 
submitted to the test of bending, and for this purpose 
more or less complicated machines are used. It must 
not be lost sight of that raw iron of large grain which is 
added during the casting, to iron not possessing much sili- 
cium and graphite, has not the same resisting qualities 
as when iron of fine grain has been added. Further, it 
is to be observed, that the resistance to fracture alone is 
not sufficient to determine thesuitability of a metal ; it 
is also necessary to take into account the flexibility of 
the bar which is being thus tested. With iron which 
contains a large quantity of phosphorous, there is often 
experienced a somewhat high breaking resistance, but it 
breaks suddenly without having been previously sub- 
jected to a high degree of flexon. In casting a column 
of a similar quality of metal, there is risk of its breaking 
when subjected to rough shaking. Even a water pipe 
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Fig. 1. 








PRINDLE’S METALIC WIRE-PACKED UNION}. 


without pressure in its seat. The ring, being of brass 
spring-wire, will sustain all the pressure that is likely to 
be brought to bear upon it without flattening the wire, 
by reason of which such wire packing may be used over 
and over indefinitely. The walls of the groove being of 
unequal slope, the effect is to compress the packing-ring, 
making it less in circumference—in other words, tending 
to press the ends together as the wire is forced onto its 
seat. Had the two walls of the seat an equal slope, there 
would be no such tendency as above, and consequently 
the claim of the inventor, that he has produced a union 
in which less pressure is required to make a tight joint 
than with any other kind of packing, would appear to 
be well-founded. 

paras Ree : 

Shortage in Gas Supply. 

A number of the mills in Pittsburgh suffered no little 
inconvenience last week by a shortage in the supply of 
natural gas. The shortage was only at the mills supplied 
by the Philadelphia Company, and was caused by the 
delay in laying the 36-inch connection with the Grapeville 
field, where the company have 12 new wells anchored, 
ready to be turned on as soon as the necessary connec- 
tions can be made, which will probably be during the 
present week. The American Iron Works, of 
Jones & Laughlins, Limited, were partially closed down 
for a few days, owing to the insufficient supply of gas, 
but have since resumed operations in all departments. 


the top, an idea will be gathered of the immense 
quantity of iron present; years would elapse be- 
fore this hill would be exhausted. The neighbor- 
ing hills have exactly the same formation, but in 
some the layers of iron are eight metres high. 
In some parts I saw the effects of previous ex— 
plosions, the iron jutting out of the side of the 
hill. I was amazed to see blocks of pure iron, 
weighing five, three and two tons each; these 
would be phenomenal samples, that would attract 
great attention at the Paris Exhibition, which 
will come off next year. Few miners have had 
an opportunity of seeing such blocks of iron. 
The principal wealth of the Romay mineis beyond 
doubt, its magnetic iron, and the mineral can be 
worked with the greatest ease, as fuel and water 
are abundant. The wealth in these hills is incal— 
4 culeble, and I calculate that working at the rate 
of 500 to 600 tons of iron per diem, the mine 
would supply iron for a century to come.” 
wet eae ease 
A Gas Hammer in England, 

Instead of steam furnishing the motive power, 
a mildly explosive mixture of common coal gas 
and atmospheric air is emploved. It is used to 
propel the hammer piston very much as in the 
cylinder of a gasengine. Softer blows are given 
by reducing the range of movement of the hand- 
lever, and the force of the blow can be regulated 
as easily and accurately as with the steam ham- 
mer. The hammer is three-fourths hundred- 
weight, but the ordinary blow struck by it is equal 
to a weight of three hundred-weights, f«lling 
through a height of 1 foot ; 3,000 blows use only 
33 cubic feet of Birmingham gas, which at 2s. 6d. 
per 1,000 cubic feet costs one penny, or 4,500 light 
and heavy blows can be struck for the same sum. 
| The hammer is always ready for work at any moment, 
| day or night, for short or long periods, and it works at 
the same econumical rate for one blow as for 1,000. It is 
only necessary to light the Bunsen flame, open the gas 
cock, and it is ready for action. The hammer is 
arranged to work with hand-gear, but if preferred, it can 
| be arranged to work with foot-gear also. 


E. Warne, of Easton, Pa., has printed figures, obtained 
from the Taylor Iron Works at High Bridge, N. J., on 
the cost of making car wheels. It is bused on the use 
of three-quarters of charcoal pig at $26.50 per ton, and 
one-quarter old wheels, at $19 per ton, equal to $24.62 
per ton for the stock, four wheels being made from one 
ton: 

I ea anise aucoehweenaseccahboessecdoaiiincss veseetae 
Melting. core drying RS SRE 
Sand, molds and cores, flour and facing......cc..cccccccoseseseeeceeeee 
Foundry lab or of moulding and CAStiNg.......0...scccscrseereeseeceeces 85 
Outside work, unloading materials sabia 


Kepairs. wear and tear, taxes, insurance, motive power and 
EOC CON cccccersstbladtseadkeesetaries SE RE REIS aE 40 





COdt...reccese -enovesseroscencessapecessesesesssccscccscossce conse ceseossersonsese OF OO 
With wheels selling at $8 apiece, this would leave a 

profit of 14 cents per wheel. 
p Rat pita diced 


THE iron ship-bnilding company at Newburgh has 
sold its entire plant with machinery to the Chesapeake 
Dry Dock Construction Company, and will be trans- 
ferred to Newport News, Va. 
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" THE METAMORPHOSIS OF A RAILROAD. 

Whatever the advantages of a narrow gauge railroad 
in a new or mountainous country, it cannot long hold its 
own in the midst of a labyrinth of roads of the standard 
gauge. Its change to the latter is only a question of 
time, and that question was answered, in a very substan- 
tial and tangible manner, in the case of the Cleveland, 
Canton & Coshocton Railroad, on Sunday, November 18. 
As the change puts this road on competing terms with 
the best-equipped roads in Ohio, and is therefore of con- 
siderable importance to the commercial and industrial 
interests of Cleveland and other Ohio cities, a brief 
reference to the work accomplished, and. its probable 
results, may be in order. 

It took 1,150 men thirteen hours tospread the rails on the 
entire length of the road. Thetrack was divided into sec- 
tions three and a half miles, and to each of these sections 
was detailed a gang of twenty-eight men, whose duty it 
was to set out the rails and put the track in good running 
order as soon as possible. To expedite the work, half 
the spikes were drawn before Sunday’s work began. The 
foremen in charge of these gangs were all experienced 
men at this kind of work, and apportioned the men to 
the various duties of pulling spikes, setting back the 
rails, spiking down, finishing up. As fast as the rails 
were set back, they were gauged to see whether they 
were located the proper width, etc. 





Other gangs of men 
were busy putting in crossings, frogs at sidings and 
filling in gaps generally. The labor bill for the day 
was about $4,000, and the amount thus far expended on 
account of the improvement, is about $600,000. Some- 
thing like $1,200,000 remains available for completing 
the work and the new equipment. 

By this change 1,000 cars, 26 locomotives and 32 
coaches are displaced from service, and in their place a 
splendid equipment of new rolling stock has been 
placed on the road, as follows: Twenty-two engines, 
the passenger engines weighing 38 tons (cylinders 15x 
24’’, drive wheels 54’ diameter), the freight engines 
weighing 52 tons (cylinders 19x24’, drive wheels 4’ 
diameter), the yard enyines ‘weighing 40 tons ; twenty- 
six Pullman passenger coaches, fifty-six box cars, 100 
flat cars, and 800 coal cars, the latter having a carrying 
capacity of 25 tonseach. All the locomotives are sup- 
plied with the latest improvements, from steam bell- 
ringers to air brakes. The coaches are heated by steam. 

The formal opening of the metamorphosed road 
occurred on November 22, when leading railroad men 
from various parts of the country enjoyed the hospitali- 
ties of the company, and witnessed a very interesting 
industrial parade in Canton, in celebration of the event. 
Movements are on foot which may result in working 
arrangements whereby the Baltimore & Ohio Railroad 
will secure entrance into Cleveland over this road. 











the country. 
questions. 


It is always right on great economic 








MANGANESE MINES IN SANTIAGO DE CUBA. 
United States Consul Reimer, in an interesting report 
to the Department of State, gives a very full account of 
the manganese mines of Santiago de Cuba, from which 
we extract the following points of importance to Amer- 
ican steel manufacturers : 

Land of the mines, so far as discovered, is worth on 
the average from $3 to $6 per acre. The Spanish Gov- 
ernment, under date of June 30, 1887, by royal decree, 
has ordered that manganese mines are exempt from all 
manner of taxes for twenty years. All material, ma- 
chinery, tools, etc., to be used in the exploitation of 
manganese ore are free from import duty. Railroad 
material, machinery, coal, etc., for mining purposes are 
all free from import doty. The mining railroad is free 
from taxes for ninety-nine years. Tfus far 1,300 tons 
of manganese ore have been shipped to the United 
States. 

The company working these mines is called the Cuba 
Manganese Company, New York, incorporated under 
the laws of the State of New York and recognized by 
the Spanish Government. The mines so far have only 
been worked to demonstrate the feasibility of exporting 
from them large quantities of ore, and the amount thus 
expended has reached the sum of $40,000. A fair esti- 
mate of the present cost of this ore put in Philadelphia 
is as follows (price per ton in Spanish gold) : 














Royalty paid to owners of the mine... $1.10 
Cartage, 2 miles, from nine to railroad..............cccsesseseeoses 1,25 
Freight, Cristo station to Santiago de Cuba..............ccce0e0ee 1.27% 
BIUR ..cckisicesisthabrocccas 3.25 
Lighterage and labor in Santiago de Cuba .60 
Freight to Philadelphia and discharging there..............c0+++ 3.6834 


Mining ore, including labor, salaries and expenses at mine 4.65 


Actual cost of 1 ton Of UFC ...ccccscescseressssceseeeseees 
This, at $1.10, would make $14.23 in 
currency. 


eee | 
United States 
‘This is an enormous expense, and the com- 
pany, now that the ore has been proved to exist in large 
quantities, proposes to reduce it to half, by either mak- 
ing a rope tram-way from the mines to Cristo station, or 
el-e building a branch railroad to connect with the 
Sabanillo & Marote Railroad,and avail itself of an exist- 
ing Spanish law, and compel the Sabanillo & Marote 
Railroad Company to allow the company’s ore cars to 
pass over their track. Then the company proposes to 
erect a dock of its own where its steamers can load the 
ore. The mines are worked by open cuttings or drifts 
on the sides of the hill. The analysis of the ore so far 
shipped, has shown an average of— 

















I edie oe cl cakes cc asavackone 810 
IE OSI py EOS AT 300 
Metallic manganese.............ss00-8 56.880 
NII, «2051.5 2) Fein aoe nneauaknndaeds soesnceasabeadeieniceabenneneisence £30 
I e: ian ts silcctiatenchaccuhands ccwanenbebicssaccho oseectsbiccssencésaseveneceansen 003 
ENS SR ESE CSET a OR OOO Le, 

2 RIN aE LIS ESRC Ease ey ORO wor. bopaneenesesesees dias Meee 68.023 


No donbt American push will soon put this ore on the 
market at a figure that will effect a ready sale. 








Scribner’s Magazine completes its second year and 
fourth volume with a Christmas number containing nine- 
teen interesting articles in prose and verse—twelve of 
them fully illustrated by well-known artists and engrav- 
ers. Among the artists represented, are Elihu, Vedder, 
J. Alden Weir, W. Hamilton Gibson, John La Farge, 
Robert Blum, George Hitchcock, C. Jay Taylor and M, 
J. Burns. The number is rich in beautiful decorations 
and pictures. The literature deals with unusually 
attractive phases of life and art, especially fitted for the 
Christmas season. The fiction includes stories of adven- 
ture and sentiment ; the general articles treat of stained- 
glass windows, the Adirondacks in Winter, and Botti- 
celli; there are several elaborately illustrated poems ; 
and Lester Wallack’s reminiscences are concluded. 
Robert Lewis Stevenson, H. C Bunner, Will H. Low, 
Rebecca Harding Davis and Hamilton Wright Mabie 
are among the contributors. - 
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The Cosmopolitan (New York) is rapidly forging to 
the fore as a representative American magazine. It is 
a marvel of typographical neatness, and its illustrations 
are always good. ‘The November number is remarkable 
for timely articles from Senator Wm. P. Frye, Judge 


THE SANDUSKY ENTERPRISES. 
Substantial progress has been made, during the past 
thirty days, in forwarding the extensive railroad, dry- 
dock, and ship-building projects projected at Sandusky: 
by Mr. W. D. Crane. We understand that Eastern 
banks have examined intv the merits of these improve- 
ments and have signified their approval in siding the 
negotiation of the sum of $15,000,000, which ie the 
contemplated cost thereof. On the next page is shown 
a midship cross-section of the first proposed drydock, 
plans of which were received from New York the past 
week. Following is a description of the same : 


The line of excavation is the bottom line of concrete, 
as shown in the cut. German Portland cement will be 
used. Great care will be taken in preparing the con- 
crete, and not more than one foot per day will be laid so 
it will be firmly set. 

DIMENSIONS. 
Length, inside measurement, 400 feet. 
Width, inside measurement, at top, 72 feet. 
Width, inside measurement, at bottom, 40 feet. 
Depth on mitre sill, 13 feet. 

EXCAVATIONS. 
Length, more or less, 425 feet. 
Width (at top), more or less, 80 feet. 
Width (at bottom), more or less, 58 feet. 
Depth, more or les, 16 feet. 
Sectional area is 122 square yards, approximate exca- 
vations 16,267 cubic yards. Short piles, 10 feet long, 
will be driven at iniervals, the length of the dock at its 
bottom, to afford a true and absolutely firm base for the 
keel blocks. Stone slabs will be placed on the top of 
these short piles, and the concrete built around and over) 
forming a perfectly smooth and firm base. The nature 
of the soil is exceedingly fivorable to this mode of 
structure. The entrance to the dock wi!l be of stone, 
with a caisson gate of improved form. Blake’s duplex 
pump will be used, which has a capacity of nearly 5,000 
gallons per minute. 
A dock constructed on the above plan will be simple 
and durable, and there will not be anything on the 
chain of lakes to compare with it. Dry dock No. 2, 
which will be known as the “ Meta’’ dry dock, will be 
built on the same general principle, with such improve- 
ments as experience with No. 1, or “Mary” dry dock, 
may suggest. The Blake duplex pump is designed to 
work both docks. 
The plans for the ship yard structures have also been 
brought on from New York. They comprise office 
buildings, mould loft building and the main machinery 
structure, the latter over 800 feet long. 


Now that these projects are well under way, it may be 
well to briefly outline them, for the benefit of the public 
at Jarge : 


Early in the Spriog of 1887, the attention of the pro- 
jector, Mr. Walworth Douglas Crane, was called to the 
vast and increasing volume of heavy traffic passing frcm 
east to west and vice versa on the Great Lakes. His 
attention was centered upon the volume of ore traffic 
shipped from tle Northwest mainly to the Ohio lake 
ports. The tonnage of iron ore had grown from small 
beginnings, commencing in 1854 with a total output of 
3,0.-0 tons, and in 1886 reaching 3,583,954 tons, the year 
1887 exceeding this figure by nearly one millions tons: 
U» to this date, it is evident the product of 1888 will 
closely approximate five million tons. All of this from 
the Northwestern shipping ports of Michigan, Wisconsin 
and Minnesota. Mr. Crane quickly foresaw that what 
was needed was a systematic mode of moving this heavy 
freight, and at a low, uniform cost. It was not only iron 
ore, but the great grain-producing areas of the matchless 
Northwest, seeking the Atlantic seaboard, attracted his 
attention, and were also shipping millions of bushels of 
grain, and grain converted into flour, via the Great 
Lakes, whilst per contra, the black diamonds, namely, the 
anthracite from Pennsylvania, the bituminons coals from 
the extensive Ohio coal fields, were being laden into the 
ore vessels as the west-bound or return cargo to the North- 
western ports. The system has in view the economical 
handling of a portion of this large tonnage, and in this 
connection the contemplated improvements have an 
important bearing. ‘ 

What are now currently known as the Sandusky 
Enterprises, are as follows, and, in order named, they 
form the links of a great chain of improvements: 


GREAT LAKES TRANSIT COMPANY. 


The directory of this, as well as the associated com- 
panies, is composed of well-known and prominent 











Tue New York Tribune, whose prospectus appears 
elsewhere, is pre-eminently the business men’s paper of 


Allen G. Thurman and Joseph Howard, Jr, In general 
literary merit, it ranks well, 





bankers and merchants of Chicago, Sandusky and New 
/ York. This company will construct at their own ship- 
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yards, at Sandusky, a fleet of steel ore carriers and 
consorts. The steam portion of the fleet will consist of 
steel built, heavily powered vessels, having an engine 
power capable of developing 1,700 1. H. P. for each of 
the vessels, and a carrying capacity of 2,800 gross tons 
of iron ore. The consorts or sailing vessels built of 
steel, will be fully equipped with such 
auxiliary steam appliance as steam wind- 
lasses, steam capstan and steam steering 
gear and heavily sparred, with a cargo 
capacity of 3,150 gross tons each. These 
vessels will load under time contracts 
which have already been made for fifteen 
and twenty year periods, at a guaranteed 
rate of freight for the term, at the various 
shipping ports and deliver their cargoes 
to any of the Lake Erie ports as con- 
signed, returning light to port with water 
ballast only. This system of double, or 
water balast boitom having been first 
introduced into the United States by the 
projector of these enterprises, in his pio- 
neer steam collier “Rattlesnake,” projected 
and designed for the Philadelphia & 
Reading Railroad Co. in 1868 and 1869. 
But the principle of returning in ballast 
was a new feature, and Mr. Crane has 
demonstrated that this was the true secret of the 
economical handling of coarse freights. 

Under an ordinance granted by the city of Sandusky, 
in October, 1887, these enterprises became the owners, 
by a perpetual grant, of what is known as the East 
Battery water front, which led to the formation of 

THE EAST BATTERY TERMINAL & WAREHOUKE CO. 

This property when improved will cover an area of 

eighty-five acres, with five piers radiating 


from the shore bulkhead, from 1,400 to Having initial ring secured and 5 loose rings 


2,800 feet in length extending out to the 
new government straight channel. The 
net-work of railway tracks on the piers 
and terminal property aggregate nearly 
twenty-two miles in length. Upon these 
piers or wharves will be erected the grain 
elevators, of 750,000 bushels capacity 
each, coal pockets, storage sheds and 
various other structures for handling any 
business which may come to the port. 
Steam appliances of the most improved 
form have been specially designed for 
these wharves, and the plan is that of Mr. 
Wm. Parsons, C. E., of New York, who 
is chief in charge of the improvements as 
well as those of 

THE SANDUSKY, ASHLAND & COSHOCTON 

RAILWAY. 

This corporation passed into the control 
of Mr. Crane in June, 1887, and was re- 
organized, and its new organization 
comprises many well known Ohio names. 
Mr. G. Clinton Gardiner is president of 
this corporation, as well as the East 
Battery Terminal & Warehouse Co. the 
second of these enterprises. 

The railway has been surveyed to 












and at Loudonville with the Fort Wayne division of 
the Pennsylvania Company. 

At or near Warsaw the short coal line known as the 
Walhunding & Mohawk Valley R. R. Co. is projected 
into the Mohawk Valley, penetrating the rich coal field 
of the townships of Bedford and Jefferson, where over 


The Mary” Dry Dock. 
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THE SANDUSKY TSRMINAL IMPROVEMENTS. 


3,000 acres of the choicest cannel and bituminus coals 
Nos. 5 and 6 have been secured by the kindred and 
associated companies in fee. 

One other organization has been formed, which will 
be the owner of what is known as the Pipe Creek Ter- 
minal property, on which it is proposed to erect the 
ship yard and dry docks. A space of seventy-five acres 
has been alloted for the ship yard plant and dry docks. 








on this property and in position prior to February, 1889. 

All the architectural drawings for the buildings which are 

to be erected on the ship yard site have been drawn by G. 

N. Vickers, architect, of New York, under the personal 

superintendence of Mr. James Guiler, naval architect 

and genéral Superintendent of Sandusky Ship Building 
Works. 

The remaining portion of the Pipe 
Creek property will be devoted to storage 
yards and the various betterments per- 
aining to this vast and comprehensive 
enterprise, which, it is predicted, will 
surpass in extent and in its ramifications 
any improvement of like nature now 
extant on the great chain of lakes.” 

r An Electrical Fire Engine. 

About the most recent invention for the 
application of electricity is Prof. Wheel- 
er’s electrical fire engine. It is intended 
to be worked by the current of any of the 
overhead electric light wires. ‘lhe prin- 
cipal difference in the invention to the 
ordinary steam fire engine is that the 
power is obtained from a motor instead 
of the steam chest. Each of the new 
engines will carry a reel of some 500 feet 

of insulated, fine copper wires, bound together cable 
fashion, £0 as to equal in strength a No. 3 wire, for 
the transmission of the current. As by this method 
the engine can be placed anywhere, as the wires 
overhead can be tapped anywhere, the engine will be 
placed nearer the fire than by the old method. The 
powerful current of an arc light wire will not be re- 
quired, that of the ordinary incandescent circuit being 


Leapine Drum. Enp Drum. of sufficient potential to ran the motor. 
Having 6 loose rings with Frictional The advantages claimed . 
with Frictional Adjustment. djustment. 8 for this new 


method are many. In the first place, it 
is much lighter, and much greater speed 
can therefore be attained. Again, owing 
to the construction, it can be built for 














Wrench for Producing and Measuring Frictional Adjustmenc of Rings. 


Fig. 3,—-WaLker’s Patent DIFFERENTIAL CABLE Drums. 


about one-third of the cost of an ordinary 
steam fire engine. A very important 
consideration is that, like all motors, it 
starts up immediately under full speed. 
It is safer and easier of control. It ic 
noiseless and is much more economical. 
That this last point is true is perfectly 
evident. The expense for fuel for the 
présent @ gine in use is considerable. By 
tapping the wires overhead fuel is pro- 
vided gratis. The above advantages are 
claimed by the inventor, and many of 
them seem important, and if the claims 
can be substantiated, the invention will 
soon be in universal use.—[Boston Com- 
mercial Bulletin. 
cease ceieeaiee A 
“DUNRAVEN RANCH” is the pame 
of the new novel which Captain King 
contributes to the December number of 
Lippincott’s Magazine, said to be the 
best story he has yet produced. 
The serial “At Last: Six Days in 
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IMPROVED CABLE MACHINERY.—(See first page.) 


FRAME AND SHEAVE WITH STAGGERED ARMS FOR CABLE Ratbway Work. ° 









































the town of Coshocton, distant about 120 miles, and | The latter will be two in number, 400 and 350 feet | the Life of an Ex-Teacher,’ by John Habberton, is full 
passing through the most fertile portion of Ohio, | long respectively, and built entirely of concrete, for| of humor and interest. Thomas Leaming has a valu- 
through the towns of Milan, Norwalk, Ashland,| which the site and nature of the soil is most admirably | able article on “ Trust and Title-Insurance Companies,” 
Loudonville and Warsaw and to the terminus at | adapted. in which the growth and development, the uses and pos- 
Coshocton, connecting there with the Pan Handle} The ship yard plant will be constructed by one of the | sible abuses of these novel institutions are treated from 
system of the Pennsylvania lines west of Pittsburgh, | most eminent engineering works in Scotland, and erected | an abundance of knowledge. 
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ACENCIES. 


NEW YORK, 109 Liberty street. 
PHILADELPHIA, 2035 N. Front st. 
MINNEAPOLIS, 210 South Third st. 
CHICAGO, 218 Lake street. 

ST. LOUIS, 707 Market street. 

NEW ORLEANS, 21 Union st 
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CURTIS 


Regulators for Steam, Water, 
Air, and Pump Pressure. 
STEAM TRAPS, RETURN TRAPS, 
DAMPER REGULA’ORS, 
SEPARATORS, 
and other Specialties for the economical 
use of Steam. Manufactured by 
THE CURTIS REGULATOR Co. 
85 Beverly Street, Boston, 








OUR STEEL-PLATED SHIPS. 


A Washington correspondent of the New York Com- 
mercial Advertiser, says that accounts from the United 
States steamer Dolphin, flagship of Rear Admiral Kim- 
berly, commanding the Pacific squadron, and at present 
undergoing repairs at the Mare Island Navy Yard, would 
seem to indicate that the action of salt water on the bot- 


toms of steel vessels, tends toward rendering them unser- | 


viceable for sea duty if a much shorter space of time 
than was calculated upon. The rust and galvanic action 
combined, have already made little indents in her plat- | 
ing to a depth of three-sixteenths of an inch, which ia | 
plates originally only seven-sixteenth of an inch shows : 
that considerable care will have to be taken with the, 
vessels of the new steel navy that are destined to cruise | 
for a considerable length of time in the waters along the 
South American coast without having an occasional | 
docking and repainting. | 

The Dolphin is by no means the first vessel that has | 
suffered from this cause in the waters of the Pacific, | 
which seem particularly bad in their effect on steel or | 
iron craft. All the steamers of the Patific Steam Navi- | 
gation Company trading on that coast, as well as the| 
Pacific Steamship Company’s vessels, have to be docked | 
and painted at least three times a year. The Chilian, 
men-of-war are likewise great sufferers in this particular, | 
and are docked every four months, at each of rag, 
times four coats of anti-fouling paint are applied. The | 
result in the case of the Dolphin will probably be the | 
replacing of her water-line plates by thicker metal, or | 
the covering of the present armor by a belt of plates ex- | 
tending a space somewhat above and also below the} 
water-line. The “pitting,” as it is called,extends along | 
the vessel’s water-line, being worst amidships and taper- 
ing towards the ends, and all this, notwithstanding the 
fact that the vessel was heeled over and painted wher- 
ever practicable during her stay in the different ports. 

At the time of the fitting out of the first Roach 
cruisers, the Dolphin and Atlanta, the Navy Depart- 
ment was of the opinion that a mixture of red lead and 
white zinc was the best composition for the bottoms of 
men-of-war. This opinion was not formed hastily, but 
was the result of a long series of experiments with 
plates allowed to remain quite a number of months 
under water. Latterly, however, much attention has 
been paid by the makers of varnishes, paints and other 





contracts, however, made by foreign Governments for 
cruising vessels has again revived the subject, and there 
can be no doubt that for a nation withcut docking 
| facilities away from its home ports, the extra weight of 
the sheathing, which at first may take away something 
, from the weight of machinery will, in long cruising, 
| especially such xs is done on the Pacific coast, enable a 
| vessel to make more satisfactory voyages and to remain 
longer in a sound, efficient state than would be possible 
| when reliance has to be placed solely upon anything 
| thus far used in the way of an anti-fouling composition. 
Wren Noe eo Saeed 
tHE WORLD’S FUTURE FUEL. 
anenesibitlilaiacebia. 

Some of the leading journals of the day have recently 
been speculating on the probable exhaustion of anthra- 
cite and other coal in the United States, assuming also 
that the world’s supply of coal must be chiefly obtained 
from thiscountry. We have been looking up the sub- 
ject and find that there are large bodies of undeveloped 
coal territory in the Netherlands, Switzerland, Sweden, 
Denmark, Germany, Bohemia, Siberia, Hanover, amount- 
ing to 59,000 square miles and Russia with 22,000 square 
miles. The Island of Formosa can furnish 10,000 
square miles 6f coal. At Pekin there are seams of coal 
95’ in thickness. Large coal territories abound in Aus- 
tria, Spain,S. W. Poland, Portugal, Italy, Greece, 
Turkey, Persia, amounting to over 39,000 square miles, 
to which we may add 35,000 square miles for India, and 
400,000 to the credit of China. Japan is capable of 
furnishing 6,000 equare miles. Then we take the Falk- 
land Islands, Patagonia and Peru, where there are very 
extensive deposits of coal. Most of the southern part of 
Chili is a vast coal field. Then comes Brazil, an im- 
mense empire, having coal beds from 17’ to 25’ in thick- 
ness. Inthe United States of Colombia there is creta- 
ceous coal of fair quality and bituminous beds far 
beneath the surface. Then we must make a note of 
Mexico, Vancouver’s Island, New South Wales, the latter 


| 25,000 equare miles. 


To these we add Queensland, Victoria, Western Aus- 
tralia, good for 14,000 syuare miles. New Zealand can 
furnish 29,000, and then we have not counted on Tas- 
mania, New Caledonia, Natal, Alaska, and still other 
undeveloped parts of the world, making an addition of 
at least 100,000 square miles. 

It must be remembered that all the carboniferous 










compositions to the subject of a composition that wonld ; areas enumerated are undeveloped and known only to 
be satisfactory and at the same time prevent any gal-! geologists. We do not mean by this that geologists gre 
vanic action operating on the metal bottoms. Many | wiser than other people, but such matters come within 
articles on the market for that purpose have been made | the line of their profession, and geology is a study of 
either in ignorance or defiance of galvanic laws, and ‘such colossal magnitude that very few percons give it 
have resulted in serious injury to the bottoms they pur. ; any attention. In this estimate we have not included 
ported to protect. All kinds of things have been used | any of the working operations of the world, nor of any 
in making these preparations, and among the articles , coal lands in North America, excepting Alaska and 
employed have been celluloid and Japanese-lacquer.| Mexico, nor have we delved into the carboniferous 
The latter, from recent reports, seems to have proved | strata of Africa. It will thus be seen that the world’s 
very efficient. | future supply of fuel is not likely to be exhausted 
At present a paint manufactured by McJames & Co. ! within the next 100,000 centuries.—[ Altoona Times. 

seems to be the best for the purpose, and the steel cruiser 
Boston had three coats applied to her bottom before} Reward for a Champion of Protection. 

leaving on her present cruise. The Atlanta and Chicago| A Philadelphia special to the New York Tribune 
are to be similarly treated. The first two coats are says: It is current talk in the iron and steel trade of 
brown in color, a principal ingredient being oxide of | this city that James Swank, manager and principal 
iron for the two brown coats first applied, and sulphate | writer for ‘The Bulletin” of the Iron and Steel Axsso- 
of copper is prominent in the third coat, green in color | ciation, of this city, is to be substantially rewarded by 
and anti-fouling initsaction. Mr. Lewis,a high English | the incoming Administration for his great help in the 
authority, states that the best anti-fouling composition cause of Protection. Mr. Swank said this afternoon: 


——— 





















of the future will be a sound gum dissolved in a volatile 
“solvent with a body formed of finely divided metalic 
zinc. The varnish will remain for many months, but | 
when it finally succumbs to the action of the salt water, | 
as it must do eventually, the zinc will remain and pre- | 
vent the corroding action of the salt water on the iron, | 
thereby protecting the ship’s bottom .better than any | 
enti-fouling compound. | 

Another method of protecting the bottoms of steel | 
vessels is by first sheathing them with wood and after- ' 
ward covering the wood with copper sheets. This | 
method was adopted years ago, but latterly, when every- | 
thing was given way to great coal capacity and high | 


speed, the matter has not been actively pushed. Recent , 


“ T am gratified to learn that my services in behalf of 
the protective policy have been satisfactory to those who 
have knowledge of the difficult task the President’s 
message and the Mills bill set before all earnest. Protec. 
tionists. While an office might not be objectionable, 
especially in the line of my experience, my present 
office with the Iron and Steel Association satisfies my 
tastes, and I would not without careful consideration, 
part from the friends who have conferred it upon me.” 
In addition to recomending his appointment to a suit- 
able position under the Government, there is talk of 
the maufacturers making a personal testimonial of their 
appreciation of Mr. Swank by presenting to him a 
$10,000 house. 


| 


ASBESTOS. 








Asb stos or asbestus (from a Greek word meaning un- 
consumable) is a variety of hornblende. Indeed, the 
word is applied to several varieties of the hornblende 
family which readily pass into fibrous forms. It con- 
sists of long fibres, fine, crystalline, and elastic, with a 
silky lustre, and easily separable by the fingers. It de- 
rives its name from being especially indestructible by 
fire. A single fibre of asbestos may be fused to a white 
enamel, but in the mass it is capable of resisting ordin- 
ary flame and heat, and for this reason has always been 
regarded with much interest. It forms, when woven in- 
to cloth, an incombustible texture, which only needs to 
be thrown into the fire to be cleansed. Charlemagne is 
said to have had a table cloth made of it, which he used 
to have thrown into the fire after dinner, to the amaze- 
ment of his guests. The ancients were familiar with 
the incombustible qualities of asbestos, though they were 
so ignorant of its origin as to suppose it to be a vegetable 
substance. They wove cloth of it for the purpose of 
wrapping the bodies of the dead on the funeral pyre, in 
order to keep their ashes separate from those of the 
wood of the funeral pile ; they also made napkins of it, 
which were cleaned by throwing them into the fire, and 
they used a fine variety for the wicks of votive lamps, 
which were never allowed to go out. There are several 
varieties of asbestos. Amianthus, so-called from a 
Latin word meaning undefiled, is the rarest and most 
delicate kind, its fibres being very white, long, and deli- 
cate. It is found in the Pyrenees, in some parts of the 
Alps, in Sweden, in the Ural mountains, in Silesia, and 
New South Wales. Some very fine deposits have been 
recently discovered in Canada. The most beautiful 
specimens come from Tarentaise, in Savoy, and from 
Corsica. 

Common asbestos is darker in color and heavier 
than the variety named, and is more, brittle and 
irregular in structure. In the blow-pipe it can be fused 
with difficulty. Itis found in parts of England and 
Scotland, and occasionally elsewhere. Mountain leather 
and mountain cork are two other inferior varieties ; in 
color a dirty white or brown. Mountain leather is in 
thin, flexible sheets, and mountain cork takes its name 
from being not unlike common cork, and so light as to 
swim on water. These are found in some parts of Eng- 
land. Mountain wood is a soft, tough, opaque-brownish 
colored variety of asbestos, much heavier than the 
others, and melting to a black slag in the blow-pipe 
flame. This is found in the Tyrolese Mountains and in 
Scotland. More success has attended the use of asbes- 
tos for fire-proof roofing and flooring, for a non-conduct- 
ing envelope for steam in steam-pipes, and for the pack- 
ing in fire-proof safes. It is also used to great advantage 
in the packing of pistons in steam engines, and for fire- 
proof paint.—[Inter Ocean. 





Displaying Cutlery. 

A State street cutlery dealer was telling a Chicago 
reporter recently of the wonderful variety of pocket 
knives he carries in stock. “You see this show case,” 
said he, “ well, in this case I have 1,300 styles of knives.” 
“Yon don’t mean 1,300 patterns, but 1,300 styles, count- 
ing variations in sizes?’ “Yes, but I have at least 800 
patterns. See that ball outside, he added, pointing to a 
ball about a foot in diameter hanging in a glass case in 
front of his store. “In that ball there are 300 knives, 
no two alike. By the way, that ball was the best invest- 
ment I ever made. I wanted something to stick knives 
in, and I asked several workmen to get me upa ball 
like that. I had a good deal of difficulty in getting a 
man to take hold. Finally I found one who would 
make it, and he said there was only one way in which 
it could be done, and that was to make a ball as nearly 
round as possible, and then cut and mitre and fit small 
pieces of cork and glue them to the surface. He was 
several days at the job, and when he had finished, I had 
a perfectly round ball, with a soft surface, to stick knife 
blades in, and a bill of $30 to pay. But that ball has 
increased my trade at least 25 per cent, and if I could 
not get another one any cheaper, I would give its weight 
in gold for one.’”’. 
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Blast Furnaces:— 

A blast furnace and puddling mill are contemplated 
near the junction at North Brownville, Maine. 

It is rumored that negotiations have been concluded 
for the erection of a furnace at Leeds, Ala., with 120 
tons daily capacity. Henry Ellen coke is to be used as 
fuel. H.F. DeBardeleben, B. F. Roden and J. F, 
Johnson are said to be at the head of the enterprise. 

The furnaces of the Jackson Iron Company, at Fayette, 
on the north shore of Lake Michigan, are to be closed 
down during the coming winter. This step is made 
necessary by the scarcity of fuel within easy hauling 
distance of the furnaces, which have been in operation 
for many years, and have used the charcoal made from 
the timber cut from the lands of the company for a 
radius of ten or twelve miles from the furnace. 

Through an accident at the Himrod blast furnace, 
which is under lease, the Mahoning Valley Iron Com- 
pany will lose thousands of dollars. Ten days ago, the 
rim at the top of the furnace broke and allowed the bell 
to fall. Sufficient heat could not be kept up underneath, 
and the furnace as a consequence has chilled above the 
tuyers. Men have been engaged night and day and 
barrel after barrel of oil has been used, but still it has 
been impossible to make a blast. The furnace is now 
being heated around the outside, in the hope of getting 
up sufficient heat. 

Recently the United States Rolling Siock Company, 
of Anniston, Ala., did a remarkably quick piece of work, 
concerning which the Tradesman gives the following 
details. ‘‘The bell at Woodstock Furnace No. 2 having 
fallen in, another had to be made. At 2 o’clock pv. m. 
the metal was still in the shape of pig iron, and the 
large casting was made, taken to the machine shop and 
turned, and then drilled and delivered to the Woodstock 
Company at their furnaces before 4 o’clock A. mM. Con- 
sidering the size and shape of the casting, and the 
difficulty of handling and fastening it to the lathe, much 
credit is due for the exceedingly short time required to 
do the work.” 

The Ohio & Western Coal & Iron Co. blew in one of 
their new furnaces, at Floodwood, O., on the 4th inst. 
Coke is used for fuel, and the ores are a mixture of 
Lake Superior and native. They will make both a 
strong foundry and an open soft pig iron. The furnace 
is now running very successfully. The constructors 
guaranteed 125 tons of iron daily, and the indications 
are that the output will be much above that, using these 
materials. The furnace plant at Floodwood consists of 
two stacks, but it has not yet been determined when the 
other one will be blown in. These furnaces are 75 feet 
high and 17 feet in diameter at bosh, and have four 
Mackintosh & Hemphill blast engines, with 48x84-inch 
blowing cylinders. One furnace is equipped with fire- 
brick stoves and the other with iron-pipe stoves. The 
company also own the Helen Furnace, at Orbiston, and 
the XX Furnace atShawnee. The four stacks combined 
will have a capacity of 300 to 350 tons of pig iron daily. 
Pickands, Brown & Co., of Chicago, and Pickands 
Mather & Co., of Cleveland, Ohio, are agents for the 

sale of the entire product now being made. 





Rolling Mills:— 

Zug & Co. will soon begin to tear down seven tene- 
ment houses on Pike street, and will erect twelve new 
puddling furnaces on the site. 

The Tyrone Iron Company, of Tyrone, Pa., shut down 
their entire plant recently, for the purpose of rebuild- 
ing two regenerative gas furnaces. They are also put- 
ting up a new building, 60x35 feet, over the gas 
producers and building an entire new wing to their dam, 
120 feet long. 

The rolling mill of the Tamarack-Osceola Copper 
Manufacturing Company, at Houghton, Mich., is rushed 
with orders. A shipment has just been made of 150 
tons wire rod. A new furnace has just heen added for 
the 108-inch rolls, and a set of 20x60 cold rolls is being 
erected. Much of the machinery for the new wire mill 
has already arrived on the ground. 

Ten of the boiling furnaces at Kelly’s mill went on 
this Tuesday morning, thus giving employment to 40 
additional men at the mill.—During the past year, the 
consumption of sheet iron for building purposes, 
doubled. It is one branch of the iron industry where 


dent of the brisk demand, a representative of a Pitts- 
burgh firm was here recently to sell roofing material, and 
seeing a small lot of sheet iron in the shop of a con- 
sumer, he tried to persuade the [ronton man to fill an 
order he had, saying there was more iron there than his 
firm could then command.—[Ironton (O.) Register. 





Steel Works:— 

During the month of October, just closed, the plant 
of the Wheeling Steel Works, at Wheeling, W. Va., pro- 
duced 6,834 gross tons of Bessemer Steel. 

The Scranton Steel Company, of Scranton, Pa., on 
November 12, made 464 tons of ingots in 73 heats in 12 
hours, rolling 428 tons of rails in the same time. 

The Cambria Iron Company’s new Bessemer steel 
works will be completed and ready for operation by J sn- 
uary lst. They will have a capacity of from 1,000 to 
1,500 tons per day. Upon the completion of the pew 
works, the old works will take a rest. 

The Bessemer Iron & Steel Company, on the 16th 
inst., filed in the office of the Probate Judge, of Jeffer- 
son County, Ala.,a mortgage in the sum of $500,000, 
securing first mortgage bonds. The purpose of the loan 
is to invest that amount in improvements in and about 
the company’s present plant, and to increase the pres- 
ent facilities for making iron, 

Mr. Abraham Reese, of Pittsburgh, has organized a 
company to build a steel rail mill, at Hartford, Ind. In 
addition to the manufacture of steel rails, the company 
will use a patenied process, owned by Mr. Reese, for the 
re-rolling of old rails. In passing through this process, 
the old rail will be reduced somewhat in size, and 
will be intended for the construction of narrow-gauge 
railroads. 

The Bethlehem Steel Company, of Be.hlehem, Pa., is 
about ready to start up its works. This company has 
the contract for supplying the forgings for the eight, ten 
and twelve-inch guns for the navy. It has recently 
erected a steel plant costing over $1,000,000, and now 
that its manufactory is in runuing order, it is expected 
that the forgings will be sent at once to the Washington 
Gun Foundry, where the guns will be constructed. 

The Chief of Ordnance of the U. S. Army, has been 
directed to invite proposals for ail materials required 
for the steel forgings for heavy ordnance. The pro- 
posals call for 25 sets of steel forgings for 3.2 in. guns ; 
forgings for 1.12-in. breech-loading rifle ; 27 cast-iron 
bodies for 12.in. mortars ; 27 sets of steel forgings for 
hooks and breech mechanism ; 12-in. mortars; for fur- 
nishing, assembling and manufacture of 27 breech-load- 
ing mortars, and for complete sets of forgings for 8-in., 
10-in. and 12-in. guns. The number of the class of forg- 
ings last mentioned is not specified, but the total price 
to be bid is about $1,455,000. The number of sets of 
steel gun forgings must not be less than 21 for 8-in. cali- 
bre, 22 for 10-in., and 14 for 12-in.; any increase pro- 
posed by bidders in the number of sets to be furnished 
will be evenly distributed. Bids for the gun forgings 
are to be opened Dec. 20; for the manufacture of mor- 
tars, for steel forgings, for hoops, etc., of mortars and 
for cast-iron bodies of 12-in. mortars on Dec. 15, and for 
the 3.2 in. forgings and single 12-in. forging on Dec. 11. 





Machine Shops and Foundries :— 

November 16, Rathbone, Sard & Co., Albany, N. YY 
shut down Nos. 2 and 3 of their stove foundries for an 
indefinite time, owing to overproduction and depression 
in trade. ‘his shuts about 200 men out of employment. 
It is rumored that another foundry will be closed before 
long. 

The Hoppes Manufacturing Company, Springfield, 
Ohio, shipped, during 30 days in October, about 5,000 
horse-power in feed-water heaters and purifiers, and 
2,500 horse-power in exhaust steam heaters. Several 
were to fill from the second to the fourth order. They 
report a very flattering outlook for future trade. 

Some time since, the Crosby Steel Gauge & ValveCo., 
built a new factory at Charlestown, by which facilities 
for manufacturing its specialties were greatly increased. 
The company has now enlarged its salesroom and office 
at 93 Oliver street, Boston, and will carry a full stock of 
its own products, and also complete lines of engine and 
boiler supplies. The sales from its London store are 
very gratifying. 

L. 8. Allison, proprietors of the Hazelton Iron Works, 
at Hazelton, Pa., has recently purchased and put in 
operation the plant of the Minersville Iron Works, at 
Minersville, Pa. The plant is composed of a machine 
shop 155 feet long and 70 feet wide, a foundry 70x80 
feet, containing two cupolas, a forge 150x50 feet, and a 





the demand keeps up with the product. As an inci- 





boiler shop 70x35 feet. The works will be run on fur- | Rogers & Ordway, of St. Paul. 


nace machinery, castings, rolling mill machinery, mine 
locomotives, mine pumps, hoisting engines and steam 
shovels, and all kinds of mine machinery and castings 
with structural work and forgings. Employment will be 
given to about 150 men. 


The Davenport Foundry & Machire Company, of 
Davenport, Iowa, are quite busy getting out ten fly- 
wheels, 14 feet diameter, weighing each about 18,000 
pounds; ten large disk cranks and couplings, etc., for 
the Davenport Water Company ; also a large lot of cast- 
ings for the Hawkeye Electric Mfg. Company, who are 
locating at that place. They will have their works in 
operation December 1. 

The Gordon & Maxwell Pump Company, Hamilton 
O., are making three sewage pumps for Hyde Park, 
Ill., with aggregate capacity of 9,000,000 gallons, two 
water works pumps for Troy, Ala., with capacity of 
2,000,000 gallons, and two for (ladwin (Mich.) Water 


| Works, with a capacity of 1,000,000 gallons. The 


company have thus far this year sent out over forty 
pumps for water works in various parts of the United 
States. 

The Kilby Mfg. Company, of Cleveland, have the 
contract for the machinery of the Cable Railway Com- 
pany, of Los Angeles, Cal. Three of the wheels 
have the following dimensions: One is 26 feet in 
diameter, with 56-inch face, one 20 feet in diameter, 
with 50-inch face, its weight being 60,000 pounds, and 
one 24 feet in diameter, 60-inch face, weighing 80,000 
pounds. The Kilby Mfg. Company are crowded with 
engine orders, are working day and night force, employ- 
ing 400 men. 


The foundation of the United States Rolling Stock 
Co.’s new foundry, at Anniston, Ala., 200 by 125 feet, 
has been laid. This will be followed by the rolling 
mill, the car shop, which is to be nearly 1,000 feet long, 
and the other new buildings for which the ground is 
being cleared. By early Spring the new buildings will, 
it is expected, be all finished. The company has decided 
to build two large saw mills, one in Alabama and one in 
Mississippi, to cut timber from its own land for use in 
the car works. 

A large patented screw power testing machine of 100,- 
000 tons capacity, with all the recent improvements, has 
just been erected in the United States navy yard, Bos- 
ton, Mass. It was built by Messrs. Riehle Bros., Phila- 
delphia, the same firm who supplied the testing machine 
to the United States navy yard at Mare Island, Cal. ; 
also to the naval academy at Annapolis, and the United 
States military academy at West Point. Messrs. Riehle 
Bros. have furnished in all nearly 30 of their testing ma- 
chines to the United States government alone. Thema, 
chine at the Boston navy yard, above referred to, was 
critically examined and reported upon, by a special 
board of naval engineers, appointed by G. W. Melville, 
chief of the bureau of steam engineering, which was very 
favorable. 


Hardware :— 

James Mann, the axe manufacturer, at Lewistown, Pa., 
has given his employes notice of a 10 per cent. advance 
of wages, to take effect on December 1. 


A license to incorporate under the laws of [linois has 
been granted to the Leroy Crucible Steel Horse & Mule 
Shoe Company, East St. Louis. The authorized capital 
is $200,000. The incorporators are J. Leroy, Selma 
Watson, William Willis and W. C. Morgan. 





Miscellaneous: — 

Incorporated: The lowa Feed Water Heater & Pur- 
ifier Co., Des Moines. Capital, $50,000. L. E. Bleyer 
and others, incorporators.—Vulcan [ron Works Co., San 
Francisco, Cal.; capital, $100,000; Edward EK. Eyrie 
and others, incorporators. 

The tank manufacturers of the West, particularly hail 
the new use of oil as a power-producing agency. For 
instance, the United States Boiler Works Co., Chicago, 
informs the Chicago Journal of Commerce, that a large 
portion of their business at the present time, lies in the 
manufacture of oil tanks, to supply the furnaces and 
boilers of the various factories of the Northwest that 
have substituted oil for other fuel. . Several other 
branches of industrial enterprise receive similar benefits 
from the increased consumption of oil. 

The St. Paul Distilling Co., of St. Paul, Minn. is 
among the latest incorporations to adopt the Reliance 
Safety Water Columns, manufactured by the Reliance 
Gauge Co., of this city. They recently ordered 10 No. 1 
combined high aud low water alarm columns through 
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CLEVELAND BUSINESS DIRECTORY. | 


Boltand Nut Works. 


‘a\HE HOTCHKISS & UPSON CO. Manuf’rs. 
FY Machine, Plow & Elevator Bolts, ea 
ws. 

















United States, who 
Manufacturers, a 
also be furnished c. 











WANTED. 


We want to place our new No. 19 Illustrated Catalogue and Price 
List in the hands of every responsible dealer in hardware, sgricult- 
ural implemeats, stoves and tin, plumbing supplies, etc., in the 


may not have received a copy. 2 ; 
rchitects and builders referring to this card will 
»pies free. 


It is a complete treatise of our pumps, engines,rams and hydraulic 
machinery illustrating their adaption for manual, animal, wind, 
water, steam, oil, gas and electri¢ power. 


THE COULDS MFC. CO. 


Factory : 
27-37 Ovid St.. Seneca Falls, N. Y. 


Warehouse : 
60 Barclay St., New York. 









Cutting Keyw. 
smallest work, wi 


Jal89 ROMEO, 


MORTON MANUFACTURING CO. 


MANUFACTURERS OF 


Ee . ~ Morton’s Lightning Keyway Cutters & Key Makers 


s and making Keys from 24 inches long down to the 
accuracy and rapidity. 
Send for circulars and description. 


MICH. 


Boller Makers. 


QMITH & TEACHOUT—(Established 1857.) 
‘ Boilers, Tanks, Stills, etc. 644 Broadway. 


Carrixge Bolts. 
fINHE COLWELL & COLLINS NORWAY 
BOLT 


CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 41 


Coal, Iron and Ore. 


ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank aud Superior Sts. 61. 


File Works, 


NDUSTRY FILE WORKS, A. & H. Gough, 
manf’rs of Files and Rasps, equai to the best 
English file. Old files re-cut. Ail kinds of Job 
Grinding. Office ana Works, 38 Columbus an 
33 Winter street 13 






































Foundries 
OWLER & CO., Car wheels, Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. 
rT AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central Way. 
Hardware and iron, 

Baws WM. & CO., Hardware, Iron, 

Nails and Metals, 148 and 150 Water St. 


LEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and — 

















Tire. 





CONDIT, FULLER & CO., 
PiG & BAR IRFOn. 


WAREHOUSE: 


= "(on — } CLEVELAND, 0. {1 to 96 River St.. cor. Main. 





CLEViLAND ROLLING MILL CO.. 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, 


Bar and Spring Steel, Steel Street Rails, 


Steel Oil Barrel Hoops, Wire of all kinds, Iron and Steel Boiler Plates, Galvanized 
and Black Sheet frou Corrugated Tron Roofing, Sheet Steel. 





Dalliba, Corrigan & Co., 


Dealers in 


IRON ORE “»° PIG IRON. 


101 St. Clair St., Rooms 20 to 22. 
CLEVELAARD, O. 


Tuttle, Oglebay & Co.. 


COMMISSION DEALERS IN 


IRON ORES, 


from Marquette, Gogebic and Menominee 
Districts. 


CLEVELAND, O.. “e 
WILLIAM F. JARVIS & CO., 


(Successors to Cuas. Himrop & Co.) 


DETROIT, MICH., 


Pier TrESr.e 


3 Agents for following brands Lake 
om eHaperior Charcoal Iron: 


Vulcan Furnace Co. 
Detroit Iron Furnace Co. 
Deer Lake Furnace Co. 


5 for State of Michigan Tennessee 
— apn & R.R. Co.’s brands, viz.: 


Bouth Pittsburg, Sewanee, 
Alice and Ensley. 


Brier Hill Iron and Coal Co.’s brands, viz.: 


Brier Hill Scotch, Tod, Grace, 
and Bessemer, 
and Globe Iron Co., Jackson, Ohio, 








Pickands, Mather & Co. 
IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, 0. 


H. E. COLLINS & CO., 


QRES AND METALS, 


34 Lewis Block, 
PITTSBURGH. PA. 


Saml. L. Mather Fred. A. Morse, 
Prest. & Treas. Secty. 


Cleveland Iron Mining Co., 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 


uperior. 
Rooms 4 & 5 Mercantile Bank Building, 
0 CLEVELAND. O. 


ray] FOUNDRY COKE. 


pet | 72-hour Connellsville Coke, 
as | W. J. RAINEY. 

3 Mercantile Bank Bldg. Cleveland 
Pittsburgh & Wheeling Coal Co.., 
Miners and Shippers of 
OHIO STEAM COAL AND COKE. 


Mines on the Cleveland, Lorain & Wheeling 
R Capacity, 2,000 tons daily. 
Office, 29 Mercantile Bank Building, 
CLEVELAND, O. 

Lake Shipping Point, Lorain, Ohio. 























}, R. OUTHWAITE. W. G. POLIAUS. 


Exclusive attention given to 
Lake Superior and Menominee Ratyy 


Iron Ore: 


* CLEVELAND, OHIO. - 


Walkers Tool Holder. 


For holding drills and reamers 
for lathe work. Prevents break- 
ing or slipping. Can also be used 

for Grilling sag reeming 
holes by hand, and tor 
reaming holes under drill 
presses, etc. Five hold- 
“VW ors in aset. Made with 

double handle, when require 









H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
Exclusively Pig Iron, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O- 





UNITS: 


ELECTROTY PE 


POUN DRY? 





d. 
«alker Mte,. Co., CLEVELAN 


29 SHERIFFS EVELAND.O 





*NHE EBERHARD MF’G CO. manfrs of Car- 
riage, Wagon and Saddlery Hardware. 2° 


Ha:cowood t-amber, 


NA ARTIN & BARRISS, dealers ia all kinds ot 
AVA Hardwood Luinber. 130 Central Way. 51 


Lumber. 
ISHER, WILSON & CO., Wholesale lumber 
dealers (pine & hardwood), rough and dressed 
ye. timber, lath. shingles, ete. 47 sees a 
ay. 


























Steel Stamps and Stencils. 


AS J. H. & Co., Rubber Stamps, 
Seals. Stencils. 92 Seneca street. 


BUSINESS DIRECTORY. 


Akron, O. 


ONKIL, J.v. UU., oteam Boilers, Heavy 
4) Sheet Iron Work, &c. Repairing promptly 
executed. 
NAPLIN RICE & CO., manuf’rs. of Stoves 
and Hollow Ware, dealers in Staneas’ Sheek, 


EBST“#R, CAMP & LANE MACHINE 
CO., Founders and Machinists, 12 — 




















etc 





street. 








Canton, O. 


OVELTY IRON WORKS, Mili Work, Shaft- 
: ing, Engines, Imperial job printing oe 
etc. 











Meadville, Pa. 
Oe: & CO. general jobbers in Castings ot 
ell kinds. 43 
Manatieid, O. 


ANSFIELD STEAM BOILER WORKS, 
Man’frs of Steam Boilers, Oil and Water 
Tanks. and all kinds of Sheet Iron Work. 3 























Niles, O. 
EEVES BROS., Manufacturers of Boiler 
Tank and Sheet Iron Work, etc. 64 











Struthers, O. 


NUIMMERS BROS. & CO., manufacturers of 
i) Box Annealed Common and Refined Sheet 
Iron, and Superior Quality Shingle-Bands. 41 


PROPOSALS. 


Sealed proposals will be received addressed to 
the undersigned at the office of the Sandusky, 
Ashland & Coshocton Railway Company, Sloane 
Block, Sandusky. O., up to and including Decem- 
b-r 10th next ensuing, for the removal of the 
whole or part of sixteen thousand two hundred 
and sixty-seven (16,267) cubic yards of excava- 
tion, and bidscan be made for sections of one 
noaees (100) feet in length, to the required 

epth. 

Place of deposit for the excavation will be upon 
the ship yard site, as follows: 

First—To construct a levee or dyke along the 
water or bay front, and on the east side of the 
dry docks in a line | one with the boundary 
line of the dock yard site. : 

The dyke or levee will be eight feet broad on 
the ba‘e or foot with slores one to one and to rise 
to thre feetin height, planus for which will be 
ready for inspection on and after Wedne:day,the 
28th of November next. 

Second—The remainder of the excavation 
which will approximate thirteen thousand (13,000) 
cubic yards will be distributed on the ship yard 
site contiguous to the levee or dyke. 

The haul will be from a minimum of nothing 
to a maximum of 2,000 feet. Bids can be made 
for excavation and spreading, separately or to- 
gether, per cubic yard. A 

The surplusage or accumulation of water in 
d:y dock excavation must be removed by con- 
tra*tors, until excavation is completed. 

Bidders are referred to Chas. A. Judson, Erq., 
C. E., for information. 

Bonds will be required for the faithful per- 
formance of the work. 

Proposals must state name and address of bid- 
der, with names of at. least two bondsmen. 

Payments will be made in cash on estimates of 
Engineers. | ‘ 

Borings will be made to determine the charac- 
ter of the excavation. 

















W. D. CRANE, Trustee. 


THE NEW YORK TRIBUNE 


CONGRATULATES 


Eyery American Farmer, Wage-Earner_ and 
Business Man, the Union Volunteer, the Set- 
t ers of the Western Territories, eve 
Young Man and Woman, the - 
men of the South, our American 
Fishermen and Ship-builders, 
and the Whole People 
Generally on the 

SALVATION OF THEIR WELFARE, 
which was won at the polls on November6th. In 
the prosperity which is likely to follow, the men 
of both parties will share; but t the Republican 
voters, workers and prers, is due the it. 
During Gen. Harrison’s administration ‘‘ The 
Tribune” will continue to advocate the great 
measures of public policy, with which its name 
is identified. reat responsibilities now rest, 
not only on the new administration, but on the 
publican party snd press, with reference to 
shaping legislation so as to give practical effect 
to the will of the people. It is no tume now, for 
farmers,- wage earne-s, Union veterans and 
others, whose interests have been period by 
an administration of free traders and Rebel brig- 


d | adiers, to relax their interest in public affairs, 


and let things take their course. On the con- 
trary. it would seem to be the duty of all voters 
to co-operate earnestly in the advancement of 
measures undertaken in their behalf, and to lend 
their support to t newspapers, which are do- 
ing original and aggressive work to promote 
tft is coneeded by the entire that “Tb 
con y the entire country “The 
New York Tribune” has initiated a great vari- 
ety of the vatuable and successful peruse Tever 
sions of the past year.. Its labor for the farmer 
(not yet half finished) bas been aparegetve and 
effective. Its great exposure of the sham “ re- 
form” the Cleveland administration was crush- 
ing and final; no attempt was ever made to 
answer it. I's position on temperance brought 
back numerous third party voters to the 
Republican ranks. Its broadsides on the tariff 
and other q1es‘ions have done much to prove, 
beyond question, that the Republican party 
is the best friend of the Per eople of the 
country and of the settlers of the Western terri- 
tories. It fixed beyond doubt the responsibility 
for the defeat of much needed pension legisla- 
tion in Congress. Un many other important 
geptines “The Tribune ”’ did loyal and suceess- 

1 work. It undertook for the sake of the cause, 
many important, laborious and far reaching 
tasks, involving immense research, and useful in 
setting in quicker metion the forces which won 
the victory. Its course in the future may be 
judged by the past. 

“The Tribune” is not exclusively devoted to 
politics. It 1s a general newspaper, prerenting 
the news of the world in each issue, together 
with fiction, miscellany, matters “‘ for the Home 
Circle” and for “ Young Folks,” with excellent 
and accurate market reports, book reviews and 
foreign correspondence, and two pageee week on 
Agriculture. For the family it is absolutely un- 
excelled among newst apers. 

Subscription Rates—Weekly, $1 a year; 
extra copy with every five. Semi-Weekly, $2 a 
year; extra copy with every five. Daily, $9.50 
per year. Sunday ‘Tribune,’ $2. New sub- 
scribers receive the paper until Jan. 1, 1890. 

Premiums—(1) Waverly Novels, complete in 
6 vols. (2) Coorer’s fascinating ‘* Leather Stock- 
ing Tales,’ 6 vols. (3) Irving’s ‘“‘ Life of Wash- 

ton.” (4) Ten one-dollar books, any one of 
which is sent for two subscribers, viz : “‘ Essays 
of Lord Bacon,” ‘Edgar A. Poe’s Tales,’ 
“* French Revolution, by Carlyle,” *‘Great_Gen- 
erals by Great Authors,” “ Poems of Sir Walter 
Scott,” ? * Don Quixote,” 
Grupos... d 


0 an 
(5) Wine ester 





bune’s roy of the United States and Pocket 
Atlas of the World.” (8) ‘The Tribune’s”’ great 
‘* Book of Open Air Sports.’’ (9) ‘* Wood’s House- 
hold Medicine.” (i() Webster’s Unabridged 
Dictionary. (11) Waltham Watch. Send for cir- 
cular describing them in full. 

LIBRARY OF TRIBUNE EXTRAS. 


Every year “‘ The Tribune” printsan Almanac 
and Index and several bound “ Extras.” It is 
proposed now to systematize the publication ot 
these Extras, and to issue them, regularly, once 
a month, 12 uumbers pet year. The Almanac 
will be issued in its old form, only with new, 
valuable and extensive additions to the con- 
tents, the number for 1889, by the way. con- 
taining complete returns of the Presidential 
election. The other numbers will be made up of 
about monthly magazine size. There will be one 
or two numbers, per year, devoted to the latest 
ideas in ** knitting and crochet.”’ Several will 
contain complete novels. Others will be made 
up of entertaining features of special and per- 
manent value relating to Science. Society, Liter- 
ature, Politics, etc. Single copies, 25 cents. 
Prices per year, for the 12 numbers, $2. 

THE TRIBUNE, New York. 





Cleveland Corliss Engine. 


Unexcelled for Range of Power, without 
Variation of speed. 





Standard Engine Builders 


Quarry Machinery, Hoieters, Derricks, 
Gavg Saws, Horse Powers, Hand 
Powers,Grindstone Mandrels, 
Shafting, Hangers and 
Pulleys. Our 


FEED WATER HEATER, 
Heats Water with Exhaust Steam to 216°. 


LORD, BOWLER & CO., 


OLEVELAND, O. 
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Orrroe oF Lron TRADE REVIEW. 
CLEVELAND, O., Wepnespay Eventna, November 28, 1888. 
Iron Ore. 


The present week to all appearances will see the last 
of lake shipments. Few vessel owners care to risk their 
craft after the expiration of marine insurance and since 
for at least a month past, shipments have been altogether 
confined to the daily output of such mines as were in a 
position to reap the benefit of higher prices, it may 
fairly be assumed that with the close of navigation not a 
pound of ore will be left at shipping points. The 
forthcoming reports of ore on docks along Lake Erie 
ports will doubtless prove a surprise to many,for despite 
the unexpectedly heavy shipments of the season, the 
consumption of ores has been so large that the amount. 
still on docks will be found to fall far below that in sight 
at the coresponding date of last year. Notwithstanding 
the recent reports of the placing of several large orders 
for steel rails, it will be found that the mills generally 
will hardly be in a position to take decisive action until 
some time in January when the prices of ore will, with 
some degree of accuracy, settle quotations, or at least 
establish a basis for Bessemer pig. Of the season about 
to close it may be said that on the whole the producers 
have nothing mnch to complain of, while both vessel 
men and consumers of ore have had prosperous times. 
Those ore producers who disposed of all or nearly all 
the stock at May and June prices made no money, while 
those who either held off or increased their facilities 
after the advance came made a good profit. 

Pig iron. 

The reports for the past two weeks apply equally well 
to this. Little movement is reported in the way of 
large transactions, while smaller orders, say, from one to 
three hundred tons, which are continually being placed, 
keep the furnaces in blast day and night to keep their 
engagements. Prices are full and very firm, the con- 
cessions coming usually from buyers in want of stock. 
There seems to be quite a general opinion that an 
advance in pig metal is one of the things of the near 
future. The reduction of reserve stocks continues 
without abatement, a fact which largely stimulates the 
market, and is no small means in the confidence of 
buyers and consumers. All the indications point toa 
brisker trade with the beginning of the new month, 
when the usual orders from foundrymen and manufact- 
urers of agricultural implements are expected to come 
in, and a lively trade at this time, necessarily means 
higher prices. We quote f. o. b. cars, Cleveland, four 

















months: 

No. i Bessemer oe 70@19 20 
No. 1 foundry, 18 20@19 70 
No. 2 foundry... 17 20@17 70 
No. l gray forge, red short. 16 70@17 20 
No. 2 forge. neutral be AY REL EERE, 16 20@16 70 
BOcd: BMORIIIEID occ pescesncornstah coors ogeeesenseinns ane 18 20@18 70 
eg Se iacicecssacedtinerececeedachoasnaninorntatuncnes 17 20@17 70 





Manufactured Iron. 

A great scarcity obtains in bar iron, and the mills are 
crowded to the utmost to fill their orders for delivery 
long past due, while refusing to touch new orders for 
any definite delivery. The price has not yet advanced, 
but is quite firm at old quotations. There is little stock 
on hand in the way of car iron, and inquiries are quite 
lively from that source of consumption. The demand 
for sheets has perceptibly lessened, and the thinner 
gauges which had been very scarce, may now be again 
obtained. A famine of gas-pipe is threatened, despite 
the very large production, and holders are receiving 
fancy prices. 

Scrap Iron. 


One sale of three hundred and fifty tons of prime 
wrought scrap is reported at a private figure; also a 
sale of two hundred tons of rails at $24, containing some 
Jight and short stock. Inferior scrap is not wanted, and 
carwheels are plenty in stock. 

Hardware. 

With a regularity that leaves nothing to be desired, 
the jobhers continue to report an excellent business in 
light shelf goods and Winter stock. The steel trade is 
doing a fine holiday business, and the prospects are good 
on every side. 

DETROIT PIG IRON MARKET. 
Reported for the Iron Trapg Review hy William F, Jarvis & Co, 

While the anticipations of a latge business immedi- | 
ately following the election bave not been full realized, 
yet there is a healthy demand, and the outlook for 1889 
is certainly bright. Furnaces continue to refuse orders 


at a concession of even twenty-five cents per ton, and as 
the consumer generally meets the sellers’ views, it is 
safe to conclude there is no shading of prices on choice 
brands. The present prospects are that at the close of 
navigation there will not be enough ore on the docks at 
Ohio ports to last the furnaces until the opening of nay- 
igation next year, and this may lead to shipments being 
made all rail, at an advanced oost, and if so, prices of 
irons made from these ores would naturally go up in con- 
sequencs. We quote for the present, as follows 





(Nov. 26) ; 


Lake Superior Charcoal, all numbers, - 00@$2050; Lake 
; Superior ke, all L Sits og ra '5@$20 25; ke Superior coke, 
' cinder mixed, $18 50@ ~¢ Standard Ohio Blackband, $19 75@ 
; Southern No. 1, $7 neg * Gedy bgatey thn 
$16 25@$1675; Southern Silve 


$1750; Jack 
County (Ohio) Silvery, $18 50@$19 Od Wheels, 2) 50@$21 50 50. 
| CHICAGO PIG IRON MARKET. 


Reported for for anapag Iron Trapg Review by Rogers, Brown & Co.. 
‘ kman, Resident Agent. 


After the active business spoken of in last week’s 
report, a quieter tone has prevailed. Consumption is 
going on as heavily as ever, and demand has been fair. 
No large business, however, has come to light, and 
inquiries are not up to the usual average. It is 
already approaching the time of the year when buyers 
begin to defer new purchases un‘il the close of the year’s 
business. Prices remain firm, with a stiffening tendency 
in Lake Superior charcoal. We quote for cash, f. o. b., 
Chicago (Nov. 24) : 

Coke and Bicuminens Coal Foundry:-Ohio (Hanging Rock soft- 
eners). - $18 50@1900; Ohio (Black a pean, $18 50 
@19 00; Ohio  aanes county softeners), $1860@0000; Lake 


Ore and Cinder softeners, $17 75@18 25; Ae. coke oan 


No. 1, $1750@1800; Southern coke foundry No. 2, 


17 50; Southern coke foundry No. 3, $16 50@1 4 . = Char- 

coal Foundry:—Lake Superior, $20 

$19 20 50). Hanging Rock, $21 00@ 

Saliesbic: — Standard Southern, $21 50@26 25; Hangi 

eed Blast, $24 50@27 00; Hanging Rock OF ane 
50; Lake Superior, Nos.3to6, $20 50@21 50 


CINCINNATI PIG IRON MARKET. 

Reported for the lron Trapz Review by Rogers, Brown & Co. 

Business has continued to be satisfactory, and prices 
are held firm since last report. There is no change in 
foundry irons, but in grey forge the market is firmer at 
every point. Some Southern furnaces feel so confident 
of a higher range of prices ahead, that they have wholly 
withdrawn from the market. At the same time, offer- 
ings are liberal, and demand and supply are very evenly 
balanced. This, in view of recent heavy increase in 
Southern productio., speaks well for the strength of the 
market. We quote for cash f. o. b. Cincinnati (Nov. 24): 


Hor Buast Founpry.—OQhio and Southern Coke, No. 1, 
$16 25@$17 75; Ohio and Southern Coke, No. 2, $15 50@$16 00; Ohio 
and Southern Coke, No.3. $15 25@$15 50; Ohio Soft Stonecoal 
No. 1, $17 00@$17 50; Ohio ‘Soft Stonecoal No.2, $15 50@$16 00 ; 
Mahoning and Shenango Valley, $1800@$18 te CHARCOAL 
Iron.—Hanging Rock Charcoal No. oy $21 00@$22 50; Hanging 
Rock Charcoal ie. 2, $19 22 00; Tennessee hme 4 Alabama 
Charcoal No. 1, $18 00@$19 50; Tennessee and Alabama Char- 
. 2, $1750@$18 00. Forex—Strong Neutral Coke, $15 W@ 
$15 25; ottled Neutral Coke, $14 00@$14 25; Cold Short 
Coke, $14 50@$14 75. Caz Weel anp MaLigaBLe—Southern 
Car Wheel, $20 00@25 H ng Rock Cold Blast. $22 00@ 
$25 00; Lake Superior Malieable Car Wheel, $21 00@$22 00. 


ST. LOUIS PIG IRON MARKET. 

Reported for the Iron Trape Review by Rogers, Brown & Co 

Enquiry and sales contiaue at a very satisfactory rate 
in this market. Buyers are disposed to take hold more 
freely since the situation has been cleared of nncertain- 
ties. Orders during the week have ranged from car 
loads up to 1,000 tons. A still heavier buying movement 
is looked for in the early future. Everything looks fay- 
orable in this quarter for a good, healthful business 
among foundries and mills. We quote for cash, f. o. b. 
cars, St. Louis (Nov. 24) : 


Charcoal Foundry— Southern No. 1, $18 00@$19.00; Southern 
7.50@$18.50 ; Missouri No. 1, $17 0@ 18 50 : Missouri 
.00. Coal and Coke Irons.—Ohio Softeners, 
$18 00@21 00; Southern No. 2, $16 50@$18 60. Mill Irons.— 
Missouri, Bota Sey! Southern No. 1, $15 00@$16 50; South- 
ern No. 2, $1500@1600, Car Wheel and Malleable Irons.— 
Lake Sore rior, $20 00@21 50; Southern. $20 00@24 00; Connells- 
yu os > East St. Louis, $470; Connellsville Coke, St. 
ouis, . 


LOUISVILLE PIG IRON MARKET. 

Reported for the [non Trapg Review by Geo. H. Hull & Co. 

There has been steady buyiog during the week, and 
one large transaction for several thousand tons of mill 
and bright irons was made. The market is holding its 
own, and is as strong as at any time during the last ten 
days. There is a strong demand for brights and South- 
ern silvery irons which are scarce, as most of the fur- 
naces, are running on foundry grades, and it is reported 
that one furnace at Birmingham has made as much as 
| 80 per cent. foundry iron for some time. We quote as 
follows (Nov. 26) : 


Southern Voge, No. I, foundry,(new classification) $1650@8$17 00; 
Southern Coke, No. 2, Foundry, (new classification) $16 00@ 
$16 50 ; Southern Coke, No. 3, Fo undry, (new classification) 
$15 50@ $16 00; Grey Ceeeees $15 00@$15 50: White and ao 
ois arens grades, $14 00@$14 50; Silver Grey, different ades 

5 50@$16 50; Southern Charcoal No. 1 Foundry, $17 75@$1 
jt ane Charcoal. No. 1, Mill, $1600@817 00; Couskeae on: 
| Wheel, Standard prenae, $22 7 75; Southern Car Whee’, 
? | other brands. $19 00@§21 00; anging Rock Coke, No, 1 
Foundry, _ $17 00@$17 Tats Hanging: Kock Charcoa 


| 
| 
| 








WORTHLESS STEEL RESTORED. 





Arrangements, suys the Philadelphia Inquirer, are 
making for the manufacture of a peculiar kind of steel. 
“The process promises to revolutionize the steel busi- 
ness in some of its departments. By the process all 
this old steel, of which many tons annually are prac- 
tically thrown away, can be converted into the highest 
grade of steel. The article that is turned out from the 
worthless rails is a very fine quality of malleable steel 
hitherto unprocurable without the greatest care and 
expense of manufacture. Several pieces shown illus- 
trated the extreme ductility of the the metal. Samples 
were also exhibited showing how sections of it could be 
bent at right angles without the least break or giving 
"| being noticeable at the turn. To obtain this valuable 
quality of flexibility in steel of a high grade has hitherto 
been a most difficult thing to do, for the metal as it 
advances in quality increases in brittleness. For this 
reason it was impossible to use steel for various pur- 
poses where its employment would have been of the 
utmost value, and the invention overcomes this defect. 
The saving that will annually be effected by the employ- 
ment of the old steel rails is something enormous and 
utterly unappreciable, though the amount will run into 
hundreds of thousands of dollars. Horseshoes, steel 
wheels and hundreds of small articles that have hitherto 
been made of iron can be manufactured of the new 
process metal. Another important item in connection 
with the matter is the extreme facility with which the 
new steel is welded. Experts assert that this is the 
first instance on record where it was found possible to 
weld two pieces of high grade steel. Specimens are 
exhibited of the new variety consisting of two, three 
and four pieces of the metal welded into one. Close 
inspection failed to discover where the different pieces 
joined, the edges appearing as if the section was one 
homogeneous whole. The intention is to have the 
plant in Pittsburgh or the immediate vicinity. 











Labor in Ohio. 

This morning, says a Columbus dispatch of Nov. 15, 
Hon. Henry Doren, Chief Inspector of Shops and 
Factories, filed his fifth annual report with the Gover- 
nor. ‘The report recommends that all stationary engi- 
neers shall pass a thorough examination before a com- 
petent board of examiners as to their qualifications, and 
that owners of boilers be compelled to insure them in 
some responsible company. The child labor law Mr. 
Doren recommends to be so amended as to prohibit 
children under 14 years of age from being employed in 
workshops, factories, merchantile establishments, tele- 
graph offices or where goods are sold. The present law 
reads 12 years. The inspector also recommends that a 
law be passed in reference to supplying seats for female 
employes in manufacturing establishments at all times, 
when such use does not actually interfere with the 
proper discharge of theirs duties. 

There are in the State 164,675 employes engaged at 
work iu 3,271 shops inspected, in which there were 1,386 
changes for bettering the condition of the workmen 
ordered. In the five large cities of the State, Cincinnati, 
Cleveland, Columbus, Toledo and Dayton, there are 
95,888 employes i in the shops. 

English as She is Wrote. 

An Indian paper gives the following as a genuine 
business notification from a business agency at Delhi: 
“For the Manufacturers of all parts of the World. 
I.—In Indian Delhiis well known to be the seat of 
Empire and the Liver of the Country. II.—The street 
of Chandnee Chouk, where this Office show rooms are 
established, is in the navel part of city. III.—Any 
makre who wish to rumour himself, among India and 
who means to make their article well known in this 
country, they ought to send either samples of their 
preparations or name Board cards, for exhibiting at oar 
show rooms. The indents shall be submitted to them 
either direct or through houses, i.¢., as it is desired. 
Of course the manufacturers has to pay a yearly rent 
per measurement for such place (as much as their card 
or samples will surround) in advance. 

Personal. 

Ww. B. Phillips, Ph. D., late Professor of mining and 

metallurgy, University of North Carolioa, Chapel Hill, 
N.C., and Ciarence R. Claghorn, M. E., late engineer 
State Line & Sullivan County Railway (Loyalsock Coal 
»| Mines), Bernice, Pa., have formed a co-partnership as 
engineers, chemists and assayers, with offices at No. 








1, | 2014 Morris avenue, Birmingham, Ala. They will fur- 


nish reports on all kinds of mining property ; technical 





i is 
Foundry, $20 75@$23 ock, Cold Blast, $22 006 
$$25 00; Hanging Rock, Warm Blast, $19 00@$20 00, 


and metallurgical processes, analyses and assays. 













































































IRON TRADE REVIEW. 








C, H. PRESLEY & (0,, “oraVinand, 0: 
Tools, Supplies and Machinery. 


Agents for 


SHIPMAN ENGINE, BOSTON MODEL. 


FUEL, Kerosene =. AUT ‘MATIC in Fuel and 
Water Supply 

You can be your own engineer and fireman. 

It consumes only the amount of fuel it re- 
quires for the power taken. Puts out its own fire 
and re-lights it when more power is required. 

The moment the work is done the fuel expense 
stops. 

Its fuel has no dust, and the fire never has to 
be ** drawn.’’ 

Ifyou have only one hour’s work to do, you 
can get up asteam pressure of 100 pounds, do the 
hour’s work, put out the fire, and the consump- 
tion of fuel will not exceed one hour and seven 
or ten m'nutes. at a cost not to exceed three or 
five cents per H. P. 

Engine can be seen running at our store. 


















~ Rang McNally & Co.’s 



















Now in Press 
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Business 








‘New Size of Page, 15x 24 Inches. 





yr will contain new large-scale double- 
| page maps of all important States 
\ (no cut-up maps). 

The entire arrangement will be new, embodying the most 
improved methods of indexing and reference, clearly showing 
the location, population, and commercial advantages of over 
200,000 towns in the United States, Canada and Mexico. 

Descriptive circular, printed on one of the maps, worth 
35 cents, sent free on application. 
RAND, MCNALLY & CO., 


148 MoNnRoE STREET, CHICAGO. 
New York Store. 323 BROADWAY. 

































































for one year. 


Proprietors [ron Traps Review. 








To every person who, between now and 


Usually when two papers are *‘ clubbed,”’ 
is given, but never have two been offered for the price of one. 
WE OFFER A 8&3 AND A 84 PAPER FOR THE PRICE OF THE FORMER. 
No one but an Iron Trape Review subscriber can get Siftings for less than $4 a year. 
The subscription to the lron Trape Review, $3eshould be sent direct to us by P.O. Order, 
Postal Note, or otherwise, and we shall order the publishers to mail Siftings from New York free 


ALL FOR THREE DOLLARS. 


EXTRAORDINARY OFFER. 





For One year at simply the Subscription Price of the IRon TRADE Review, $3.00, 


In other words, Texas Siftings, the Leading Humorous Journal of America, a $4 paper, 
for nothing. 800 Pages, 1,500 Illustrations, Free. 3,000 columns given away. 
January 3lst next, will subscribe for the Iron Trane 
hEVIEW, one year, and pay the yearly subscription price, $3. 00, we shall send FRKE FOR ONE 
YE 4B a copy, weekly, of the celebrated [illustrated Humorous Paper, Texas siftings, 
The subscription price of =iftings is $4 a year. 
the leading arti ts and caricaturists of the day. 


It is a 16-page paper, profusely illustrated by 


It is published in New York and has a National 
reputation. Both new subscribers and those who renew their subscriptions to the Iron TrapE 
REvIEW will have the privilege of this offer. 

Kemember that Texas Siftings is offered free only to those who subscribe for the Iron TRADE 
Revrew between this date and January 3lst next. No such offer as this has ever been made. 
or offered together, a small discount off the price of both 


THIS OFFER IS NOT OPEN TO CUO RL BERS WHO SEND SUBSCRIPTIONS TO US 
THROUGH AGENTS 


THE CLEVELAND PRINTING & PUBLISHING CoO., 


Cor. St. Clair and Wood Sts., Cleveland, 0. 





=BROULEBS, 
THE GREAT STUMP AND ROCK 


ANNIHILATOR. 


DESCRIPTIVE F 
PAMPHLET. 







A pe 
a3 


Stump before a blast. | Fragments after a blast, 


STRONGEST and SAFEST EXPLOSIVE 


EZnmnown to the Arts. 


" POWDER, FUSE, CAPS, 
Electric Mining Goods, 


AND ALL TOOLS FOR STUMP BLASTING, 





FOR SALE BY THE 


HERCULES POWDER COMPANY, 
40 Prospect Street, Cleveland, Ohio, 


J. W. WILLARD, Manager. , 





The Van Nostrand Science 


SERIES. 
{8mo, Green Boards. Price 50c Each. 


AMPLY ILLUSTRATED WHEN THE 
SuspsEect DEMANDS. 

No. 1—Chimneys for Furnaces, Fire-Places and 
Steam Boilers. By R. Armstaong,C. E., 2d 
Edition, withan Essay on High Chimneys; by 
Pinzger. 

o ae Boiler Explosions: by Zerah Col- 


no" 3--Practical Designing of Retaining Walls; 
by Arthur Jacob, A. B. 

No. 4—Proportions of Pins used in Bridges; by 
Chas Bender, C. E. 

No. 5—Ventilation of Buildings; by W. F. Butler 
Edited and Enlarged by Jas. L. Greenleaf. 
2d Edtion 
o. 6—On the Designing and Construction of 
Storage Reservoirs; Arthur Jacob, " 

No. 7—Surcharged and Different Forms of Re- 
taining Walls; By Jas. 8. Tate, C. E. 

No. 8—A Treatise on the compound Engine; by 
John Turnbull, Jr. 2d Edition. With Additions 
by Prof. S. W. Robinson. 

No. 9—Fuel; By C. William Siemens, D, C. L., 
to which is appended the Value of Artificial 
Fuels as Compared With Coal; by John War- 
mald, C. E. 

o. 10—Compound Engines; Translated from 
the french of A. Mallet. With S&S of 
Gearon Practice, by R. H. Buel, C. E 

ition. 

No. 11—Theory of Arches; By Prof. W. Allan. 

No. 25s = Theory of Voussoir Arches; by Prof. 

i fae a Met With in Coal Mines; ch 
J.J. Atkinson. 3d Edition. Revised. To wh ig 
is added The Action of Coal Ducts. by Ed. H 
Williams, Jr., E. M. 

He. 14—Friction of Air in Mines; by J.J. At- 

inson. 

No. 15—Skew Arches; by Prof. E. W. Hyde, C. E. 

No. 16—A_ Graphic Method for Solving Certain 
Algsbrojcad Equations. by Prof. Geo. L. Vose. 

No. 17—Water and Water Supply; by Prof. W. 
H. Corfield, M. A 

No. Is Sewsrage: and Sewage Utilization; by 
Prof. W. H. Corfield 

No. 19—Strenth of Beams Under Transverse 
Loads; by Prof. W. Allan. 

No. 2 20—Bridge and Tunnel Centres; by John 

B. McMaster, C. E 
No. ‘21—Satety Valves; hy Bishesd H. Buel,C. E. 
He Se Masonry Dams; by John B. Mc- 


Pe 3 The Fatigue of Metals Under Repeated 
Strains, with various tables of results of exper- 
iments. From the German of Prof. Ludwig 
Spangenberg; with a preface by 8. H. Shreve. 

No. 24—A Practical Treatise on the Teeth of 
Wheels, with the theory of the use of Robin- 
son’s odontograph; by Prof.S. W. Robinson. 

No 1 Whey ong and calculations of Continuous 
ay aati by Mansfield Merriman, C, E. 

No. 26—Practical Treatise on the Properties of 
Continuous Bridges; by Charles Bender. 

No. 27—On Boiler Incrustation and Corrosion; by 
F. J. Rowan. 

No. 28—On Transmission of Power by Wire 
Ropes; by Albert W. Sta’ 

No. 29—Injectors: Theor: and Use; translated 
from the French of M. Leon Peuchet. 

No. 30—Terrestrial Magnetism and the Magnet- 
ism Iron Ships; by Prof. Fairman Rogers. 

No. 31—The at Ae Condition of Dwelling 
Houses in Town and Country; by Goorge E. 
Waring. oF 

No. 32— able Making for Suspension Bridges, as 
exemplified in the construction of the Kast 
River Bridge; by Wilhelm Hildenbrand, C. B. 

No. 33— Mechanics of Ventilation; by George W. 
Rafter. C. E. 

No. 34—Foundations; by Prof. Jules Gaudard. 
C. E.; translated from the French. 

No. 35—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. G. W. Plympton; 
3d edition. 

No. 36—Matter and Motion; by J. Clerk Maxwel! 


No. 47—Linkages: the Different Forms and Uses 
of Articulated Links; by J. D. C. DeRoos. 
o. 48—Theory of Solid and Braced Arches; by 


m. Cain, C. E. 

No. 19—On ie Motion of a Solid in a Fluid; by 
Thomas Craig, P 

No. 50—Dwelling Houses; their Sanitary Cen- 

rection and Arrangements; by Prof. Wm. sJ, 
e 

No. 51—The Telescope, its Construction, &c.; py 
Thomas Nolan. 

No. 52—Imaginary Quantities; Srepsipted from 
the French of M. Argand; by Prof. 

No. 7 pep Coils: how made and how used 

ition, 

No.54—Kinematics of Machinery; by Prof. Ken- 
nedy; with an ah my By by Prof. Thurston. 

No. 55—Sewer Gases; b e Varona. 

No. 56—The Actual Laterst Pressure of Earth- 
work; by Benj. Baker, M. Inst C. E. 

No. 57—Incandescent Klectri- f ights; by Cempt- 
Fe Du £oncel and Wm. Henry Greece ;2d 
e 

No. 58—The Ventilation of Coal Mines W. 
Fairley a - 

No. 59—Railroad Koonomics; or Note’ with 
Comments; by S. W. Robinson, C. 

No. ny pe of Wrought-iron Bridge Mem. 
bers; b a Robinson, C. 

No. 61—Potable Water, and the Different Meth- 

of Detecting Impurities; by Chas. W. 


Folkard. 
No. Cried Theory of the Gas Engine; by Du- 
gald Cle 


No. spell Drainage and Sanitary Plumb- 
ing; by W. P. Gerhard; 2d edition. 
No. Si initse- Maanates by Th. Du Moncel. 
No. 6—Rocket Logarithms to Four Places 
_ 
No. 66 Dynamo Electric Machinery; by Silva- 
nus P ompson 
No, 67—Hydraulic Tables; by P. J. Flynn, C. E 
No. 68—Steam Heating; by Robert % = 
No. - gganamancaan Problems; by Prof. Foye; 


editio 

No, 10— explosive Materials; by M. P. E. Ber- 

elot. 

No. 71—Dynamic PRectrieliy: iE Day, Hopkin- 
wg Nae graphical and Da; @ J. 
0. 72— gpograp sen! Sarve ing; e0. 
Specht, Fos. Hardy, John B. McMaster 

and H. 34 

No. 73—S Ra Ale ohess or the Algebra of Al- 
gebraic Numbers; by Prof. W. Cain 

No. 74—Testing Machines; their History, Con- 
struction and Use; by Arthur V. Abbott. 

No. 75—Recent Progress in Dynamo-Electric 
Machines; being a supplement to Dynamo- 
Electric Machinery. by Prof. Silvanus P. 

hompson. 

No. 76—Modern Reproductive Grevhie Proces- 
ses; by Lieut. Jas. S. Petti tit, U.S. A 

No. 77—Stadia Surveying; the theory “of Stadia 
Measurements; oy a ur Winslow. 

No. °. + Steam ngine Indicator, and its use, 


by Le Van 

No. 79—The oo of the Earth; by Frank C. 
Roberts, C. E. 

No. 80—Healthy Foundations for Houses; by 
Glenn Brown. 

No. 81—Water Meters: Co “parative Tests of 
Accuracy, Delivery, etc. Distinctive Features 
of the }orthington, Kennedy, Siemens and 
Hesse Metors; by Ross E. Browne. 

No. 82—The Preservation of Timber, by the use 
of Antiseptics; by Samuel Bagster Boulton 


No. 83—Mechanical Integrators; by Prof. Henry 
S. H. Shaw, C. E. 

No. 84—Flow of Water in Open Channels, Pipes, 
pondults, Sewers, etc.; with tables; by P. J. 
Flynn, C. E. 

No. 85—The Luminiferous Aither; by Prof. D 
Volson Wood. 

No. 86—Handbook of Mineralogy: Determina- 
tion and arty in Be of Minerals found in the 
United States; . Foye. 

No. 87—Treatise on the SS of the Construc- 
tion of Helicoidal Oblique Arches; by John L. 
Culley, C. E. 

No. 88—Beams and Girders. Erecticnl Formulas 
for their Resistance; by P. H. Philbrick. 

No. 89—Modern Gun Cotton: ot Manufacture 





No. 37—Geographical Surveying: its Uses, Meth- 
ods and Results; by Frank De Yeaux Carpenter 

No. 38—Maximum ptvesses in Framed Bridges; 
by Prof. Wm. Cai | 

39—A Handbook of the Electro-Magnetic 

Telegraph: by A. E. Loring, a practical telegra- | 
pher; 2d edition. 

No. 40—Transmisston of Power by Compressed 
Air; by Robert Zahner, M. 

No. 4i—Strength of Materials; by William Kent. 

No, 42—Voussoir Arches, applied to Stone 
Bridges, Tunnels, Culverts and Domes; by | 
Prof. Wm. Cain. 

No. 43—Wave and Vortex Motion; by Dr. Thom- 
as Craig, of John Hopkins Universi ay 

He. 2 Ata Wheels; by Prof. P. Trow- 


x "45 Thermodynamics by Prof. H. T. Eddy 











No. 46—Ice- ing Machines; from the French 
of M. Le Doux. 





Properties and Analysis; by Lieut. John P. 
Wisser, U.S. A. 

No. 90—Rotary Motion; as Applied to the Gyro- 
scope; by Gen. J. G. Barnard. 

No. 91— = pevering: Barometric, Trigonometric 
and Spirit; by Prof. I. 0. Baker. 


LATE ADDITIONS. 
o. 92—Petroleum: its Prodzetion and Use; by 
Boverton Redwood, F.C. 

No. 93—Notes Embodying eae Practice 
the Sanitary Drainage of Buildin ngsi with mem- 
oranda on t the cost of Plumbing Work; by Wm. 
Paal Gerhard, C. E. 

94—The Treatment of Sewage; by Dr C 
Mesmeth Tidy. 
CLEVELAND PRINTING AND PUB. CO., 


e.- Wood and St. Clair Sis., Cleveland,0. 
«* Copies sent by mail on rece: pt of price. 
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Wm. Tod & Co. , Youngstown, _ REYES 
Lane & Bodley Uo., Cincinnati. 0............. 2n 
Lord, Bowler & Co., rigtsburgs, ee PERCE 10 
EK. E. Cline, Alliance, aiceenens 20 


BR. H. Jones & Ce.. Cleveland... 1 
*Columbus Machine Co., Columbus, / 
Engines (Gas)— 
Schleicher, Schumm & Co,, Philadelphia, 
Pa., and Chicago, Ill 19 
Engineers’ Specialties— 
Crescent Manufacturing Co., Cieveland, 0. 14 


*Cu tis Regulator Co., Boston, Mass........... 

Harlow Lubricator Mfg. Co., Boston, Mass.. 2 

Cleveland Flue Cleaner Co., "Cleveland........ 14 
Forges— 

Cleveland City Forge & Iron Co , Cleveland, 

Ny coe ae oe colada sbesanvedens vecouiuannsionnion 

Foundries— 

Bowler & Co., Cleveland, 0..... .......--.-... 10 & 17 


Taylor & Boggis Foundry Co., Ghoveland, & 10 
Wm. Fitzsimmons & Son, Cleveland, 0........ 10 
Curry & Co.. Meadvillle, Pa............s000-.--+- 10 
Cleveland Wheel & Foundry Works, Cleve- 


Es Orrritiereititt etter 


Cleveland Foundry Co., Cleveland, 0........... 18 
For Sale— 
Foundries, Furnaces, Machinery, ete........... 14 


Flue Cleaners— 
Cleveland Flue Cleaner Co., Cleveland, 0... 14 
Crescent Manufacturing Co., Cleveland...... 14 
Files— 
fadastry File Works, Cleveland, O.............. 10 


Feed Water Heaters— 
Cine & Bierce Manufccturing Co., Day- 


PTI ee ee Serre) 


i me . Bowler & Co., ‘Glevsiand.- ealedass Stusihe sean 10 

E. H. Jones & Co., Cleveland... saapeniabent 
Hardware— 

Wm. Bingham ©o., Cleveland, 0O........... 10 & 19 


verhard Manufacturing Co., Cleveland, 0, 10 
Governors— 





1 | Steel Pens— 













Ivison, Blakeman, Taylor & Co.,New York. 19 Leggett, M.D. & L. L . Se atte 
Signs— Lane, 4 : go- Cincinnati, ° seaiie 4 
Weber & Lind Sign Works, Cleveland, 0.... 19 - ey * 
, ° ] romain Alex, & Co., Cleveland..... 2 
— certo ER RE pie Vievd & Sterrett, Gipcinnsio - 19 
atio * ns idlaw unn, Cincinnati, 0....... a 
Stoves— . — Leonard & McCoy, New York.... ce 
Lord, Bowler & Co., Cleveland........ccsccee eesee 10 
Taplin, Rice & Co., Akron, 0.........0ss0se+se0e0 
Cleveland Co-Operative "ers Co,, Cleve- Mi 
land, 7 | McNeil, J. C. Co., Akron, 0... Wo 
Steam Boiler Inspectors— Mansfield Steam Boiler Works, "Mansfield, 0. 10 


Hartford Steam Boiler i tion & I - 
ance Co., H. ord. Ct ee _— 


Steam Pipe and Boiler Coverings— 

John A. McConnell & Co., Pittrburgh, Pa... 18 
Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland, 0,... 10 

W. F. Thornton, Cleveland, 0... 
Saw Filers— 

R. J. Schaeffer & Co., Dayton, 0........cccccee 2 
Safety Water Columns— 

Reliance Gauge Co., Cleveland, 0...... siiaieter 2 
Saws— 

E. C. Atkins & Co., Indianapolis, Ind.......... 1 
Steel Stamps and Stencils— 

J.H. Fleharty & Co., Cleveland, 0O............+ 10 
Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland, 0O..... 10 

Summers Bros., Struthers, 0 10 
Steel Castings— 

Chester Steel Casting Co., Philadelphia, Pa. 19 
Steam Fitters’ Supplies— 

Waesewiek Manufacturing Co., Cleveland, 18 





eee eesceeccececescesecee 





Tool Holders— 

Walker Manufacturing Co., Cleveland, 0... 10 
Turnbuckles— 

Cleveland City Forge & Iron Co, Cleveland, ‘ 


SORE e EO ee ORO E EE EEE EES OTEOES ESET E ROSES SEEEES FOSS ES SOE Eee Seeeee 


em Machines— 
Horton Manu’f’g Co., Ft. Wayne, Ind......... 12 
Wire Goods— 
z Sous’ Be OO. OEMs Olssiainas scocstndesieass 1 
8. Tyler Wire Goods Co. «; Cleveland, 0... 2 
war Machinery— 


John Adt & Son, New Haven, Ct................ - 19 


INDEX TO ADVERTISERS. 











2 | McMyler Manufacturin Co., Cleveland......... 


McNutt, C. J., Ashtabula, O................ceccsseseee 
Morton Manufacturing O., Romeo, Mich. 
Martin & Barris, Clevel nd. 

Muller Machine Co., Cincinnati, 0O.............." 
Machinery Manufacturers’ Association, Cleve- 





1 
. 10 
0 








MoGowan, John H. Con, Cincinnati, 0...... .... 2 
McConnell, John A. & Co., Pittepareh, PQ... 26 
McClure & Schuler, Pittsburgh, Pa. 2 


Niles Boiler Works, Niles, 0................. 
Novelty Iron Works, Canton, V......... 
National Safe & Lock Co., Cleveland 


eee eeeereeoesers 







































Leonard & McCoy, New York....ccvsessessersseee 2 A 

Iron Roofing— * ; _| Bas Machine Co. Go., Verran ae A 18 
Sykes Iron Roofing Co., Niles, 0........:......... rmstrong, Ors ORs Os. .sskeceo 
Cambridge Tron Roofing Co., “Cambridge, 0. is" American ii 0. 8 Go. Suzingi & Milling 
Garrv Iron Roofing Co., Cleveland, 0........ , 2) Co., Cleveland...........:. 











°o 
Outhwaite, J. H. & Co., Cleveland.................. 10 
Osborne, J. A., Cloveland....cccccccccsccccrccsssscseees 2 
P 
Pittsburgh & Wheeling Coa) Co,, Cleveland... 10 
Phoenix Iron Works. Cleveland..............0....00+ 18 
Powell, F. & Co., Toledo, 0.............. 1 
Pickands. Mather & Co., ” Cleveland. . 10 
Presley, C. H., & Co., Gieveland....... aa 12 
R 
Reeves Rroey Niles, 0 ‘ 10 
iney, * Bip OS Cae eae 
Reliance Gauge Co., Cleveland.........-.csccre-ssse+ 
Rand, McNally & Co. » Chicago and New York 12 
*Stevenson & Co. » SE Re 1 
Smith & Teach » Uloveland.... 10 & 20 
Sharon Boiler Works, BHATON, Pa..nccccccccce: -s00 2 
Beblgicher, Schumm & Co., Phiteiciphis: Pa. 
and Chicago, IIl.... 1 
eq. & Bierce Manufacturing Co., Day- : 
gyked Tron eon Co., Niles, ..................... 12 
Se May & Co., Olerinacti, excaskteccsens 2 
ete ‘i. L Cincinnati, RE RRR 
Sanger, A. e° «dlevel land 10 
Schaeffer, R. J. & Co., Dayton, O....ccccccccccccere 2 
Summers Bros. & Co., Struthers, 0... 
Seeger & Guernsey Co., New York................. 
Tod, Wm. & Co., Youngstown, 0O...........-...0000+ 20 
Taylor & Boggs Foun Co., Cleveland....... 10 
Tuttle, Ogle By = Co., Clevelan 10 
Taplin, Rice WO OP, Stic csctics weanontannne * 
0: Thornton, Cleveland 








Recelver’s Sale. 


I will sell at Auction, on 


FRIDAY, JAN. 4, 1889, 


At 2p. M., at New Hazleton, near 
Sherrodsville, Carroll County, Ohio, 
all the property of the 


New York & Ohio Goal Cp. 


Consisting of about one thousand 
acres of Coal Lands, with a full 
plant for working the same, with 
Harrison Mining Machines, and tip- 
ples, and other buildings, and some 
60 dwelling houses. 

This property is situated on the 
Wheeling & Lake Erie, and Cleve- 
land & Canton Railroads, and is in 
first-class condition. 

Also the exclusive right, for the 
State of Ohio, excepting one town- 
ship in Hocking County, to use and 


g|sell the Harrison Mining Machine. 


Also a large amount of tools, sup- 
plies, mules, etc., etc. 

Information will be gladly fur- 
nished and correspondence is _solic- 
ited. 


A, St. J. NEWBERRY, 


Receiver N. Y. & O. Coal Co., 
CLEVELAND, OHIO. 





204 Tyler, W. 8. ites Goods Co., Cleveland......0 9 


42 Mercantile Bank Bld’g. 
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Locks, Bolts, etc. Pulleys | 
Pp. & ¥. Corbear, Locks & Bronze Goods. Hot House ‘ discount 60& AiG? xe: 
Door locks, 5 iasobe and latches J peanaen * Screw.....++« eoseneemnees coves discount ee I0 Shoei and ts FON eveseseesnerseorre } dis TO@10K75 IM ©, CABK ......gseeeeseee 0 te etessees 00 vosveseeecenseese ssvere OG 
ONS ANA KEYS .....+.+erveeerenveee discount ? as oe soseeerenseveneneseceneneoeras secur: 
robot. i Sebi Gar igs amet ae | Wine a sae! 
pulls,mineral, porcelain and jet...........dis 60 | © P®™nee Viothes Line..... soneeee eevee SUtGOAIOL: Le Sen Salt) y 
Bell pulls, genuine bronze } 
Lever bell pulls, ponaias bronze... dis 60&10 | Cistern, best makerrs........ us isiebedats s dis 40410@50 Quotations 
Butts, bronse plated. sais | Fisher epont, bee aia ig WiIOSSMRINE | Basham eee 35 on 
» DFONZC PlAved........0+. ais , ‘ : i i 
Heoue oe! ee he petmeee dis 60&10 pout, cheaper goods... dis TOd&S@70&1045 | “Lightining ” screw Diate weremnn ib rT ee 
Shutter Ringos & apa genaine Gronas--ale had | Geddlow or Drize..-™ don. good quality. 65@MHe | Hindostan, yee 
Shutter hinges, bronze p wwii 70 poms & Call Co.’s Cast Steel Drive......... dis Hindost Bio No. 1, 60; Axe, 440; Sli 
Fiush bolts, genuine brense emis & Call Co.’s Springfield Socket dis 5046 | Turkey Oil yo wes \ “Be 1, % 
Shutter knobs, genuine bronze Solid TinMer8..1u-.:mnnennnmnnm B d08. $1.44, dis 55 | Turkey Sli ora Re saxty vein $1 > 
Shutter bars, ecauine bronze Slidine D Rails, Washite Slips No 1 Blb 
8 » genuine bronze iding Door, Wrought brass.........8 tb 35c dis ashita No 2 stone 
Sash pulls a and plates, genuine bronze Sliding Door, Iron, Painted... ® foot 6¢ dis s0810 Arkansas Stone 
Push p nze ’ 
Drawer + a souubes Wenn. ‘wommeapanemeeny Rakes, oeney menete, 
Letter box plates, genuine bronze.........dis 60410 | Cast Steel... dis 6545 | Zine 70 
Barn dOOr LOCKS «.esssssossssesssssesceseeecsoorseoes dis 33% | Malleable Gis G5 | Oxidized... 45 IRON AND STEEL 
Lemon Squeezers, ax Basors. ; Shoyels and Spades. Flat Bar 
‘orrey Razor mes’ list Nov 1 1885.........00 see” 
Porosiain Lined...n. ¥ dor $600, 4is%435 Wosienholme & Butcher... #i@E” aie i Dennis. wa saeo0n 20 | Ae to 6 by 9f to | inch 195 
The "Boss" ei ie ® doz $2.50 | ifle Razor, sretninseeree cree Hussey & Binns, rail road ............0s00» eamais'eve 8.00 oe hy * pi mcciderstennshdictlenressticeiels +H 
ean’s No. 1. ® doz $3 35:3, my 90....dis vets. ; Stove Polish. 4 FFs OM Fy snap noeicensesetnshoiateoscinesboabagh oo] 
uittle giant abides écksoo ~» dis 50 fren, Thossand, list November 17 ..............2i8 50 Joseph TU” Bneoeevevoorsne -n@ ross $6 00 dis 10 bg Mean by Fo o% s 
Be L nes aa ron, Ordinary, Cooper” 8 Block and Carriage ‘50 | Gold medal 3 os ‘Ss qs 10 en: Wane Ccamen 35 
: ; spewescacens es D 8 Sun 
SINo. 2, #700 i No. ded 50? ye $6. saan We. 1 SE | on — dis 50 | Dixon’s plumbago «.ccccccsseos sons ones ase Dee. net 2 to  gpaactenonc ese 4 85 
MaBUE SOT ereses  sucaminechnns <édinetss evernvenindl is 40 Stair, Brass........ccsssccsssoeseesessceccecee see see soeli8 2582 10 9 inch 35 
Wire Clothes, nits 18, $3.75; No 19, $3.25; No. i _ entnaeag r Yothrone Brick and Pla het est ae neacesesal dis 25 to4 . = 
Barn door, Sargent’s list, vv... dis 60410810 | Disston’s rick and Plastering." °°" Win BSG FOP wererereeesenenrnenn 3 35 
Hickory. Mallets. ain toe a Acme a kee asia dis 55|B nba 8 rake * and P’ ir) thee 4 to5 ica” > emiaeacettin e000 0 3 OD 
mee ee dis 2( £10 | Manilla. % inch and ues ats Oe to 14 inch : ‘ 
Pepin io a" | Baa cad er | Now Ls Seton. Septomet June Hie Mc 2 
ma “Se Rules. American iron carpet tacks all kinds dis..72 “308 
Regular list....ccssssccsesesssssssscessecesere Gis 60@60K5 , BOXWOO..... ssscossssssser-eensnesen .. disoount 80@80410 | Steel carpet tacks all. Kinds.-.0.,-..... Taso 10 tee ices $05 
aS sven Cutters. Sad Iron, Gwetes irom carpet tacks all kinds ......... 72 210 IO and Half Round. 
esc on. $14.00 $17. 3. $19) 00 $30. ‘ dis 48 Brom é to 10 Ibs. per 100 Bs Se Swedes pen Cenekierers” Sake ae VAS 1% 4-4 
4 | ROKR ovens eeeseere ST IOMIO 6Q EO BAB wnnssevevscennesevcnersssosovecen seers 
ran CutNae 5, ous teaente tonkae a 0 | Belf-Heating Tailor’s avin sosneesssseeneee B dos 18 net ined | Swedes iron Unt Uphelsterers’ eo rer} 3 to % 3 6 
Woodruft’s (P 8 & W) per dos No 100 No me Enterprise Star Irons........ vrrreseseee- i800 Dt 40410 | Copper tacks .....cvccssussceserscoresssce scocecereecl 485 
$15. $18dis 45 Sash Weights. Qovper Sr finishing and trunk nails............ Heavy Sand. 
Hale’s—Nos, U1 32 15. ate 9 | BAT OR nme Keakbiacciided $22.50@$25.00 | Finishing nails. ......... ICN As NEED 10 1 tos shyt fand 6.16 sash 
peer Rc Pi a dis 33% | p o baws, ann - a and miners’ tacks............. 0.10 to % by 4 and 5-16 inch i leases ; 
Mincing Knives, Disston’ ‘s hand panel, rip &c. pment 3 i — 10 2a oo 30 
Am, (2d quality), ® gro, 1 blade, $7; 2 blades, $12; W.M.&C., Champion Regular ober foot 28¢ | Trunk and clout nails 10 Hoops. 
5.3 BIO, $B nn con W. M. & C,, Back......... ft 2%e | Pinned nails. ond Wont nets 60810 65 
5 “4 single, $4.50; double, $6 50 ia Saw Frames. et nails Sr 7 
White, Vermont Co d pat 85 
Money Drawers. Red, polished & varnished # di "sé an 2 S ae oo an nt — f poe 
Tucker’s ® dos. $18 @20 po! e oz $1.50, ...... 25 | Tinned cap) —— panbesintocobeuresele sooeed 60£10 95 
Wolasses Gates. Saw Sets, 4 
Stebbins’ pat ... dis 70 | Aiken’s Genuine...... whores pseu $13.00, die t &10 | Stamped, J apaned rs Pieced. list Jan 20, 1887...... 1 1 i 
Stebbins’ genuine dis 663g410 | Morrill Saw Bets No. i 15. 00; No. Sand 4 $24.00 | —~vesereesereeeeeessseneesensnsenernensnnscnss stenenseres dis 70&10 95 
Stebbins’ tinned ends dis 40410 dis 40 &10 Tobacco Cutters 
Linooin’s ES dis 8678410 ied eS. Enterprise Mfg. Co (Champion) : dis 204£10@30 i 3 
— Nails (wire). 7 45810 Hatch, Counter, No. 171 ......:..cecsseeeee-s oz $21.00 trap. ELS | Pea 4 
vedithine minal aie 70 | Hated; Tem, NO. 161..nncrnn “W don $6°757.00 | Game, Newhouse wate 8 Mee: 19 tod 15 
Standard Penny Nails, Pkeg card rate Fam ni ne Grocer a dis went woe & 
coceecsecceconec fit 86 | Sante Veansen. Ther of duamare 12. tae TROUSO..000cscccceccnconceccccccosescon OO 
Less than car lots, 5 see iat Secs ti, le dis 8oaxi9 | DMastom. monse...................- =i ee ole & 
Nuts and Washers. Scrapers.  Frawom Lifters. : 
Gise of bolt in........ Me 5. at 6% &; Adjustable Box Scraper (S.R.& L. Co.) Wollensak’s Patent . dis 50 4 
femasto oo 19% 11468 65h 5 , Box, | fiandie W ion #00, ans 10 ee =. 65 
00, dis 10 65 
Washers..-cecssesssesone 8. 7 ASS | --~ Sraecceramraptig sorte gence r din SOKI0 | No: 12> Flax Twine, 74 and gl Balls... 2144027 c.... 
cn lots ioe less than 10" ths, 8 tb ada Vite ts xes Screw Drivers, “ “ -_ ag iA BL 4eRTe “ 3 
¢ to . sil 
Stanley R. & L. Cer Varnished Hi 2-Ply Hemp, % and % ib 8 Tote 17 55 
Tobte rene’ Orackers 00). .din4 Stanley K. & L. Co.'s Black H andes. dis S410 SP 1 BBali ene : ns Twine) Te -n8 85 
Blake’s pattern.............s.sses0e- $2 00, enerhapretaamantens saseamenne a dis % wl a 
ce et am 02. $ 4 ais 10 10 ecu — a Cotton Wrapping, 5 ——. IN, 15@ 164 ~ 3 = 
Meee ee rews—List Jan 27, 181. FE, Fees. 19 8 BD cceveserevssezevrvvveotionsoncosssen 375 
COWEMMAOTD .<icccussvcnsenccaveseunbenetnesces teksts Ps | Fiat head iron wm is 701 5 8 Bolid _ oad 11 16, iim: 3% 
cae TBhe | pawerdacs ai | bee ions BS _ i 38 
Navy e 6 | a brass. dig 65 ae Ste h . aa N ie Pescoce escende -8 
Dani’ Ghee teen... phen’s....... 5 08. 4° 2 Ree pessinevetuabadivcnd 
Oilers, Tayeh yen coniniael — = £ & | Saw Filers. Wentworth’s ............000.00.0000+ dis20£10 ee. ae 
Zine and | and 7. new list dis 6ose10 Round head bronze 60 nS Saw filers, Stearn’s = SAYGBEO 66° 15 
scveseeceesessocesoreesoses new list dis Machine, fiat head, iron sat Wash . : 25 
Malleable (Hamas? a), No. 1, $3.00; No.2 $100; Machine. round head, iron ais 56 | Smith’s Patent ......... or don $1200, dis a10810 *” Light Band” wie 
Serie ench an Jo n’s 8 doz $11 00 dis 33 33% 4 d 
Packing, Steam. neh, iron .25&10 | Penny’s......8 doz Pol. $14 00; Jap’d. $16 00. ai 1% to 6 by % to 3-16 in........ 
Boston Belting Co ...ccsscc.sscosses.so.s. dis nch, wood, beech, perdozen $2.25............00s -... | Appleton’s. P dos$16 oO ‘ 00, dis 6010 1% to6 by Nos. 1 and Titiachenssscteanien 3 * 
Amerionn Epexine. 10@11e Bench, wood, hickory 20 A | Bonney’s s 30&10 ; to 182 by to tip Diccdis cacatssveacemiade 245 
SAMI ANGIE sa ciphnesscteeicnbapnscosonssoscnss A ne eaiemanae Well Wheels. to os. ll and 12... Bitar 
Kealian Packing nn 160 | Coach, fae ae | ein, $200; “Win taser” izin, gaas Band Ie by to Bana ht 
Faber’s Carpenters’ ........ sovessesseseehtigh list, dis 50 Hand rail, «...cec--- 663¢ac10 | Brass and Co se ee and 1116 by foo Teal is: $08 
Faber’s Round Gilt..............seesee P gro $5.25 net as Tools, Bright and a = me “9 os. 5 ea diene <_< z 7 bo oy vent Re. a 4 & 
ole Ft OKSOT2-G £6 and 9-16 by ¥4 tO S16 im -nesrervsseenrneeerner 
aaisdiemiainn c nie Atkins’ patent... al cB doz sets $6 00 ~ mr Nos. 27 @ 36 _ 5 44 gad pats Ay ahd 11 and Milichs sucincetiicenidis aaa 340 
pie { emtomcuminns, f Somes “ae. Coppered © Nos. 0 to _, market list.....dis 65410@70 Cones ee imagen. . 
Pinking I American (Cast) Iron dis75&10 os. 0 to 1 : dis A. > +: fl lita all cpepsasstanceatiaa aaeeaiiemeenien 370 
inl ms rons. pet : separ wi 808 Pruning Hooks and d ‘Shears Cast ste Denne t Nos. 0 to | ee eoses a e 
eccwceces 5 6arn: Lam IMMIOTS........00ceeeeeeee 00 Soe ae oe eon ccones 
EE IRR A a Eo finned Broom Wire. dis70@72 i 
Picture Mails. di Seymours List, Dec. 1881.................. dis ahions d anes od Fenoe, Nos. $ and 9....svs---seeee i . 8 
Brass head, Sargent’s list........ } 50410810 Seymours Tailor’s Shears. dis 33% | § ee ae » Nos. tO 1h... rerrsrinnens dis75 %1 35 
e rass head. - oommbinss J Nast... REELS. SS dis | 50&10 Scroll Saws. sae rencnes. ier ices 
orcelain gent’slist, dis............ 50S] i 4 F 
Porcelain head, combination list...........dis ryt ee 4:00. 5 dis 4 Qoe’s Standard 7a eee di nt eis No: 15 to aT. siaccnonspepnsons ome 3 
S2amS BERR. . Sheaves. Agricultural.............. s eddackiotatonsened discount 75£10 BO. 18 £0 21....ssccoosonssmnsnsesoosos snecenpnnnnanssvecces 12 95 
Gandusky Tool © <seew svsseeeneeneensse dis 20410 | gi:aine Door R. & E. listDeo 18, 1885... dis Mechanics’ ............ dis S6&10 de 8 | O° 22 £0 Bhavecseeesreeennee 295 
* 5542 ’ '° 
Pliers and Nippers. Sliding Door, Patent Roller.......-.z-..- dis 6od10a2 | poms & Calis Combination ene BHO | No: 2c $1 
Button’s Patent wre sag is 4 | Sliding Door, Bat'nt Roller Hatdsla’y. die Dencha’s Bageneses, eo Fe 
’s Pat. Compoun ver Cutting Nippers, | Sliding Door, Corbin Sy ne lm er a akc OAS en ae 
No. b : No. es J TINNERS’ ” Iron Boiler P 
No. 2, 5in., $13.50; No. 4, 7 in. 21 0 eg _ Ship Tools, diseoaa iit Tank. %4 ineh a ‘non es 
Evian 2 eign dis 50410 L, & I. J. White dis 0&5) once s \ou No. f 1 0 "0 
et ere’ Guiting i Nip ot LE Shovels and Tongs. pres ae echagtinesaanenenotuinn’ pddlagWhacedinssscsbineiicessss 24 o H Pines, * 4 
6 per Cont. dig 10 | TOM TOA... .rereeresreeseeererrere 24 xtra Flange - 
iin ce ee Brass Head 50 soneneseneoennporcnnesesraaaanessvteren secs sagen Solid Fire Bo Box, “ - 
Standard Het. pcsodonaiicheboosbnenbooessas pabieasioneasi dis me Metallt ‘ Sieves American, cash, ® tb Steel Boiler Plates—1 -4 in. and heavier, 
seeeee 8 
Davis’ inclinometers...............csesseeeeees dis 10&10 ee Te en PRGA: ” ot Ic 225 a — 
Post Hole and Tree Augers, Flour sitters Hunter $2 25 | IX 14x20 112 sheets 
ome 12 t: 
ae eS | wn Pe we 
veo per dos $9.00 | Schoo! by ws dis SOS@BUMIO | TY IO519 2Ob shoots 
Bocesnsonsscoonoseoonesooc sso see onsseesnoes * Spoke wes. (| tititi(ité‘ié«i«i RS ee rag mrnrcw Cnet ne menrnonccs . 
aughan’s Hollow Tube Post Hole............ $12.00 | Fon dis 30 | FOF each additional X add $1.90@3.00 96 to 00 iy Si tasiendbiiverincaceosncessil w= eth ai 
Potato Parers, Wood dis 30 Coke Tin Plate. 10v to 104 ia. wiae le. 
White Mountain... sme do 95.000 85.50 Spoke Trimmers. IC 10x14) Best Ordivary| i ‘00 im 
ntrim Com! I sccniescieonsieccranuiueta .00 | Bonney’s ® doz $10.00 dis 60 , IC 14x20 $5 60 ‘ _ ° 
ed ie sks and Bean Ndoe 81580 | Stearate cones W dos $9.00 dis 20&10 solder ROUND, SQUARE AND OCTAGON.  ots.Tb 
Dinhoatt aes QD a : Spoons. . to 2in, patetve Rabb RES Paes snsectnmeseesedndae 
‘Bdox $18.00 —_ gs | Basting Spoons .... dis 70£10 | Half and Half, in bars warranted Quotations 9-16 to eenniaduidilncssiinad 
Disston’s Pruning Hook don $100 dis 25 Britannis. woe dis60 Ro. 1. Refined ZIstoe and 24 to Si 14 
TOS, oc ccvees Pe oo cemecsesccvccccococesocse FS MBPPICRCIOR. | a7.. +4 14-.. si2.6hC~CS‘CSsS 1 
Pruning Shears cscs... “"W dos 2.75@84.00 net ~-dis 5010 , application. La. 6... 

























































































































































































































































































































































































































































































































































































































































































822 


IRON TRADE REVIEW. 

















TRAVELER'S RECISTER. 
Standard Time. 
Revised March 6th, 1888. 
N.Y. C. & St... R. R.Co,— ‘The Nickel Plate.” 


EASTWARD. ARRIVE. pavane 
Buffalo Passenger................. 10 40am 10 4 
Chicago Passenger............... 2S 2h yer: 
Local Freight... iininsiicoaioie ae 40 pm § 4am 

WESTWARD. ARRIVE. DEPART. 
Chicago Passenger. ......0.....0.-cceecseereeeneee 6 0am 
Fostoria Passenger............... 446pm 45lpm 
Local Freight... 50pm 55am 


me A River “Accommodation dusarte 7:40 a. 
n 






Buelid Ac Accommodation departs 6:24a.m. 12:10 
1. m 

All isaias “daily, except Sunday, 
Cleveland & Pittsburg. 

ARRIVE. DEPART. 

New York Express.... 6pm 7 4am 

New York Express ..... 655pm 135pm 

Alliance & Akron Acco 9 35 oe 8 2os 


Ravenna Accommodation... 8 2a 50pm 
Night Express *5 20m *il 10> m 
*Daily; Pall c*her trains daily except Sunday. 


Mt. Vernon & Pan Handle Route 


C., A. & C. Ry. Co. ARRIVE. DEPART. 
Akron, Col. a Cin. “Flyer” 540pm 810am 
Akron, =e & Cin. Night 

IED ccctccieysccciennamen 700am 800pm 
Abees, Col. '& Zanesv’e Ex...12 50 pm 135pm 
4kron & Orrville Accom...... 935am 82pm 


. Hiesent Pullman 
All cther trains 


The 8 p. m. train runs dail 
palace sleeping cars attach 
daily except Sunday. 

Erie Railway. 
Depot. South Water St. and Viaduct. 
ARRIVE. DEPART. 


N.Y. & Pitts. Express.......... 15 58am *8 3am 
Fast N. Y. & Pitts. Express..*10 55am *3 00pm 








Mahonin Agoemanedanion.. t6 40am 
Pittsburgh Express... is pm 
Youngstown Local... 05 a m 

Mahoning div. and Pitts al “11 40am 
Mahoning Val a ieee 430pm 
Pittsburgn Express.... .110rm 1110pm 
New York Express.............. ik 

* Daily. + Daily except ieneas. t Daily ex- | 

sept Mon 


Lake Snore & Michigan Southern Railroad. 


Arrive De 
from West. ast. 
2 Sam *2 55am 


TRAINS GOING EAST. 
No. 4, Fast Limited Ev...... 
N N. Y. & Bos. E 


WHEELING & LAKE ERIE 


IME TABLE—IN EFFECT JAN. 8, 1888, 
Central StandardTime. 


EASTWARD. | No.8. | No. 7. |No, 9.*|No, 13° 
Toledo......... aly) 7 45am! 110 Pm 160 pu) 7 45 ru 
' 


















































“ak Harbor..ar) 8 41 205 10 
Fremont........... 906 =| ; 30 6 10 le 45 
OS “Seo 922 | 247 6 ~*~ |1115 
Bellevue ... ...,937 | 303 640 (1140 PM 
Monroeville.iv| 9 56 | 320 6.8 310 4m 
Norwalk .........1010 | 340 715 3 22 
Weilington “1100 | 432 8 08 40u 
reston..... - 1153 5 20 905 Ppm| 447 
Orrville........ 1220 pm} 5 48 9 40pm) 515° 
Orrviile......... 112 40 553 705am/ 7 05 
Massillon 120 6 35 752 7 52 
Massillon 1 20 6 35 752 7 52 
Navarre .....+.++.. 135 6 50 810 810 
Valley Junc.lv.| 2 20 735 855 8 55 
NewCumberl’d| 2 23 748 910 910 
Sherroasvue...| 245 8 00 9 25 9 25 
Leesville ....0.| 252 8 08 9 40 9 40 
Bowerston....ar| 258pm| 8 15pm | 950am|_9 50am 
Canal Dover.....| 257 PM|.......0...| .ocseccceee |.ccescooees, 
New Comerst’n| 328 |...) 
Cambridge. ...... Inge RA, RR Sis e 
Macksburg ..... Egy RRSP PI Teta ie 
isn YT OP BUNT cess: snos-’ Vicdoccosavel sxsescn., cc 
WESTWARD. | No. 6. | No. 8. | No. 4. |No. 2.* 
Marietta ...... iv 645 aM) 220 PM)........0006|o000. 
Macksburg ......| 7 56 a te 
Campridge...... | 925 BMD = Use denen Maciocia 
New Comerst’n/10 23 1 Sp Rela oe Stet 
Canal Dover...../11 044m) 4 33PM pues PE 
Bowerston........ \1) 25 am) 345PM | 655 am)............ 
Leesville........../11 32 .; SRL 3 eee 
Sherrodavilie...|11 40 410 |610 | 
New Cumberl’d/11 52 45 | 622 
Valley Junce...../12 20pm) 502 | 645 
Navarre........... |12 50 5 35 735 
Massillon... | 105 5 50 8 00 
Orrville......... ar) 140 62 | $55 
Orrville......... = 145 635° | 913 
Creston........ lv! 218 702 | 9423 
Wellington ......, 305 | 743 |1033 
| Norwalk weet 1355 |82 i130 |7'3 
Monroeville... 407 | 835 [1145 | 735 
ellevue. 423 945 (1159 751 
«| 439 10 00 1215 pm| 8 06 
ssbposcoeeyt ae 1017 1230 8 23 
piel SOM” AR castes 1253 8 45 
-----8F) 6 20 pu'11 15* 150 pm! 9 404m 
No. 27|No. 25|Huron Divis’n.|No. 26|No. 28 
450 pm! 7 40am) Ar.. Huron Ly) 85 am| 6 30PM 
32 7 22 |Friese Landing; 910 | 545 
420 *§ Bem Milan ...... 9 28 6 03 
Lv 355\Lv 645 Nerwelk... Ar 955)Ar 630 
Ar PM OF nan? ‘ILv amiLvy am 
aaa _ Matiiiatiy . EE SERRE 


o. 6, os. Ex...... 135am %140am 
No Sy! og dla Ex 82am "6 50am 
e's ria Accom.. BP is cltinoes 

19, ' Toledo & Sandusky 

ge ait. 105am eae 
No. 24, Buffalo ACCOM...... ...-.s00..2006 +7 OO am 
No. 10, N. Y. & Boston ‘‘Flyer,”’ *1150am_ 
No. 12. N. Y.& Bos. Ex. 33pm *3 00pm) 
No.2. Night Express.......... 19 400m T10 Opm 
No 26, Conneaut Accom.. a. ao % 3pm 

TRAINS GOING WEST. Pig t. wore 


Eas 
No. 1, fast Limited Ex..... 12 15am *12 l5am 
N - 2. Cleveland Express. *2 15am 
3. Chi. Ex. via Sand’y.. 15 30am 15 45am 


No. 25, Mich. Aes via Norw’k «....csee0e- 15 45am 
0%! Toledo E } via Nor- 
waik and Sandusky... ...... 12 50pm 3 0pm 
No. 5. Fast St. ust & Chi- 
cago Ex.via Sandusky...... *10 0am *10 55am 
gem hi.Pac.Ex.via Nor’k *6 55pm *7 15pm 
. Elyria Accomm < 
= to ROWED ORIG. 20 <eccecncscccsesncscocsss +4 30pm 
No. 27, Conneaut Accom..... +8 1 ae anak 
unday train for Nottingham— Det arté:is a.m, 
and 1:00 p. m.; arrive 9:20 @ m. and 4:45 p m. 


Reference marks—"Daily. tDaily except Sun- 
lay. Daily except Monda: 

A local Cleveland and Tow York Sleeper and 
dining car daily on No. 10, leaving Cleveland at 
ll: sem mee areeven Grand Central Depot, New 

ork 
: For ined By information as to trains, connec- 
tions and sleepi .g car berths apply at the — 
Ticket Office 229 Sank St., Mercantile Ban 
building. Telephone 649, 

M. E. GAUL, A. J. SMITH, 
Vity Pass. Ag’t. Gen’l Pass. & Ticket Ag’t. 


Cleveland and Canton Railroad. 


Arrive.—Canton, Sherrodsville and Coshocton 
9 55 a.m., 7 00 p.m. 

Kent —*7 50a.m., *716 p.m. 

Bedford—*7:50 a.m., 1:05 p.m., 7 16 p.m. 

Newburgh and Miles avenue—7:10 a.m.. 4:15, 
p,m. 5:33 p.m. 


De 
Canton, 8 Sher’dsville & Cosh’t’n—7:00 a.m. and 


p.m 
Kent—*8:38 a.m. and *8:36 p.m. 
Bedford-*8:38 a.m., 4:45 p.m., 11:10 a,m., 5:45 p.m. 
Newbur ch ~ Miles Avenue—6:12 a.m., 2:00 


D.m., 
Trains obs ol with * run daily. All others 
it Huron street 


daily except Sunday. 
Depot at Ontario street. opp 
Cleveland, Lorain and Wheelina. 
DEPART. ARRIVE. 


i cccccsuunant com € +4 6 55pm 
xpress. ...........400pm 9 20am 


Pittsburgh & Lake Erie Railroad. 


On and after Jan. 2, 1888, pas.enger trains 
will depart from and arrive at the Pittsburgh 
and Lake Erie Depot at Pittsburgh, as follows, 
Central time: 


Wheeling E 
Ubrichsviile 





P. & L. E. R.,R. Depart for— 

No. 1, Cleveland; Bradford and East...... 5 25 a.m 
No. 5, Buffalo, St. Louis, Cleveland...... 745 a.m 
No. 5, Beaver Falls Accommodation... 
No. 7, Buffalo, New York, and all New 

"England points, scieh ivusuxsandaneneiatinanas 101 
No. 9, Chicago, Cineimnati, St. Louis,... 1 1 
ae i, I 


o 


Ahhy 


BEBEEEBE EBBEB 


Arrive from— 
No. .2 Beaver Falls Accommodation.... 
No.'4, Buffalo and Cleveland Night Exp. 
No. 6, Youngstown Accommodation,...... 
No 8 Beaver Falls Accommodation....... 
No. 10, Chicago, Cincinnati & St. Lozis, 
No. 12, Buffalo Express,.......00-.....ssssssee 
No. M4, Cincin.,St.|{Louis and Cleveland, 8 
No.i 4; Cleveland & Buffalo Express...... 10 35 p. m 
Pittsb urgh & Lake Erie trains Nos. 4, 15, 8and 
10 daily. 
E. a en! ROOK, General Superintendent. 
R. W. JONES, Master of Trans rtation. 


- 
ombioan out 


GSSSSEM SBS 


SEPPTEPe 


Northwes 
TRAINS GOING SOUTH 
STATIONS. No. 2 No. 4. ) No. 6. 
Columbus............Lv/ 7 10 a.m i 25 a.m! 5 25 p.m 
Valley Crossing... | 730 ‘ 44 oa 5 45 “* 
kbo bie it 68 ‘* | 656 * 
** 112 07 p.m} 610 ** 
** 112 26 6 30 “ 
“eee 16a 8 
be 1 30 oe 7 33 ii 
oe 2 05 te 8 10 iti 
‘ 2 14 se 8 20 iT) 
‘ 2 27 ee 8 83 ee 
* Te “ae 
way | ee ee 
Portsmouth ......... |1050 ‘* | 320 ‘* | 925 * 
Sciotoville...... ..... 10 * 183 * | 940 * 
Wheelersbursg ... me “150 "1396 “ 
ee ae @ “ish * me 
Hanging Rock...... li4v “| 410 ‘“* |1015 “ 
fronton a 1 7 142.“ om 
Petersburg 430 ** |1035 °* 
Ashland 5 00 p.mi11 05 p.m 





D. SMITH, Gen’! Pass, Ag’t, Pittsburgh. 


























* Dai 
Train Ne "is leaves Toledo *745p.m.; arrive 
Monroeville 12 15 a. m. and Norwalk 12°33 a. m 


This road is now open Gree from Toledo to | 


Bowerston, connecti 
System for all points 
THROUGH cog SERVICE. 
Between Toledo, Cambridge and Marietta. 
and Bowerston. 
Ti -“<é a A 
tr Pittsburgh. 
* Chicago, Aen. Youngstown and Pitts- 


M. D. WOODFOR», “JAMES M. HALL 
Gen’! Manager Gen’! Pass. Agt. 


Scioto Valley Railway 
TIME eg ele 
In effect May 
THE SHORT LINE YO TALL POINTS 
North and South, Sat and Boutheast. West 
an % 


the Pennsylvania 


Youngstown and 



































Trains Nos. 2 and 4 daily, except Sunday, 
Train No. 6 daily. 
Train No. 6 takes supper at Chillicothe. 


TRAINS GUING NORTH. 

































STATIONS. _No.1. |_No.3. )_ No.5. 
ye eee Lv! 246 a.m! 905a.m| 535 p.m 
Petersburg ..........- sm“ (97 165° 
Pee $m °° 194 * 16% * 
Hanging Rock ..... 3m ° 1956 * 1863. 
Havernill............. 3 46 » 1007 *“* | 636 “ 
Wheelersburg...... 406 1028 ** | 655 “ 
Sciotoville............ 433 * 11098 * | 700 * 
Portsmouth........... ry tel’ | Ree of Bh 
Lucasville............ 440° 814 “1787 “ 

OSes 804 ‘ (1288 “% | 758 “ 
OS 518 ne * | sor * 
Waverly 530 ** {1201 p.m} 820 “ 
Sharon ...... 540 “ nm” | Sm * 
Chillicothe 6m “1110 * | 906 * 
Kingston... 72 bee! Lee 
Circleyille.. 10” 13 YY toe 
Ashville.... aoe 740 ** | 155 * |1008 * 
Lockbourne......... 7m" +3 * ia 
Valley Crossing... ; s* 13a“ tai * 
Colurabus............ r! 820 a.m! 3 00 p.m/10 50 p.m 

Train No. | dai 


Trains Nos. 3 yi, 5 daily, except Sunday. 


COUPON TICKETS, by the best routes and 
to all principal points in the United States and 
Canada, can be found at the following Stations: 
Columbus, Circteville, Kingston, Chillicothe 
Waverly, Portsmouth, Ironten, 4. C. & I. 
Ashiand. 

For further information relative to rates, con. 





Fi, Wayne, Cincianati & Louisrill 
THE POPULAR RO UTE 


NORTKandSOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 
INDIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
AND ST. LOUIS. 
ILESs SHORTER 
13 MOS 61S 
Fort Wayne and Indianapolis 
Than any other Route. 

22 “HS tHeke*® 22 
By 3 HOURS, Between 
Louisville and Fort Wayne. 
—o--—_ 

A4.sk for Tickets 
a ee 
Ft, Warne, Cincinnati & Louisville Railroad, 
For sale by all Agents of connecting lines, 

ST, WEST, NORTH AND SOUTH. 
W.W. WORTHINGTON, S. A, WIKEL, 
Gen’! Supt. Gen’! Ticket Agent, 
FORT WAYNE. IND. 





The Picturesaue Lehigh 
Valle y Route 


Two through trains with Pullman cars at- 
tached are now run via by this beautiful scenic 
rocte, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:35 a. m. and 3:40 p. w., Buffalo 9:15 a. 
mu. and 5:15 p. u., connecting with all trains from 
the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world, presenting an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
she LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal is used entirely, guaranteeing 
the passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 

E. B. BYINGTON, 
Gen’! Pass. Agent Bethlehem, Pa. 


Expiration Repistery 


ManvuracturErs’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy. 
Company, seven spaces for amounts on different 
property, amount of policy, amount of premiums. 
time of expiration, etc., will be sent post-paid on 
receipt of $1.00. Or we will give one as a premi- 
um with each new subscription to the [Ron TRaDE 
Review, price $3.00 per year. 





Address, 


Gleveland Printing and Publishing Go. 
Cleveland, Ohio. 





Detroita Cleveland 
STEAM NAVICATION CO, 


Week Days FOR DETROIT 9.00 P. M. 


Special Sunday Night and Thursday Mo 
Trips, pA and August. J aing 


Four Trips For Mackinac per Week, 


and Lake Huron Way ports. 
All Departures from 23 River Street. 


E. B. Wuitcoms,G.P.A. T.F.Newman,G.A 





VALLEY RAILWAY. 


Depot foot South Water Street 

Arrive. Depart. 
Valley Junction Mail....... *745am *650pm 
Marietta Express .....0...... tl am t1 30pm 
Valley Junc ion Express.....* a lfpm*955am 
Akron & Cleve. Accom....... 740pm *7 45am 
*Daily. 





nectiors and through time, oll Dear Ticke. 
$80. 3."ARo address J.R 


Gen’) = “s Ticket Ag’t. 


Receiver. 
Columbus, Ohio 


tDaily. except Sunday. 


WM. THORNBOURGH, 


R. A. CARRA 
Gen. Manager, a, 


Gen. Pass. Ag’t. 





THE FAVORITE 


AND 


Picturesque Route 


TO 





New York, Boston and the East. 


—_———_@——— 


THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 

—_o——_——_ 


Uhange of time goes into effect May 20. 1888, 
Central, or Ninetieth Meridian time, 33 min- 
ates slower than Cleveland city time. 
Until further notice trains will leave from the 








New Central Depot, South Water Street and 
Viaduct, as follows: 
Depart. 
No. 62, Mahoning Valley Accommo.....t 6 40 a m 
No. 72, New York Express,..............000 *830am 
No, 72, Fast Pittsburgh Express., -*830am 
No. 64, Fast New York Express........ santied -* 300 pm 
No. 64, Pittsburgh Expresgg.... *300pm 
No. 66, Youngstown Accomm<¢ .-*500 pm 
No. 68, Pittsburgh Express..... 41110 pm 
No. 68, New York Express..... .t1110 pm 
No. 70, Pittsbureh Local Expres -*1140am 
No, 74, Shenango Valley Express......... 14pm 
Arrive. 
No. 73, Shenango Valley Express.........¢ 9 25am 
No. 61, New York Express............. tf 645am 
No. 61, Pittsburgh Express........ wt 5458 m 
No. 65, Fast New Xork Express............ *1055 am 
No. 65, Pittsburgh Express,............sss0. *1055a m 
No. 67, Pittsburgh Express..............00.. +120pm 
No. 63, New York Express... ............0.+. *705pm 
« No. 69, Pittsburgh Express ............s00 *84) 0m 
No. 77, Youngstown Racccsacathnetinies *7B5am 


No. 13, Erie Express, carrying express 
matter only, from all points 
East and South-east. carries 
no passengers (except Monday) +1 20pm 
*Daily .+t Daily, except Sunday. 
4@-This is the only route by which ag 
can reach Corry, Elmira, Binghampton. 
York Cit v and intermediate points witnout 
aaae. o change to Boston and New England 
cities. 
Baggage checked through to all points East. 
Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 
and at ventral Depot, South Water street t and 
Viaduct. Cleveland. Ship by Erie Express. 
E. B. THOMAS, 2d Vice President, 
Oleveland, 0. 
L. P. FARMER, Gen’! Pass. Ageat, 


W.C. RINEARSON, Ass’t G. P. A 
Cincinnati, 0 
M. L. FOUTS, City Passenger Agent, 
141 Superior Street, Weddell House, 
Cleveland, 0. 


Cleveland & Marietta R. R. 


THROUGH LINE BETWEEN 


Marietta Caliwell, Cambridge, Newcomers- 
town, Canal Dover, Canton, Akron, Cleve- 
land, Buffalo, Toledo Pittsburgh, New 
York. Coshocton, Newark, Zanes- 
ville, Columbas. Chicago 
and St. Louis. 


In effect Octebar 14, 1838. 


pew York. 








GOING NORTH. GOING SOUTH. 


























No.4. | No.2. | STATIONS. | No.1. | No.3. 
9 50 am} 200 am|..Parkersbarg...| 245 pm]ll 45 pw 
150 645 |.....Mar‘etta.... ./10 00 am} 7 
12 08 pm} 7 03 en Caywood... | 941 643" 
1214 | 709 |... Stanley...... 935 1638, 
1229 | 725 |.....Whipple...... 92 62a 4 
1 12 39 735 ...... Warner...... 410 6135 | 
1253 PE | ee 8 56 559) ;} 
100 757 ... Macksburg...| 8 49 5 524 
107 8 04 ...Dexter City...| 8 42 5 45°! 
111 8 09 ..South Olive...| 8 38 540? 
117 ft ay Ree -Dudley...... 8 32 5 33 
125 8 25 ....Caldwell...... 8 25 526; 
135 8 35 Belle Valley...| 8 0 51€ 
144 ae eee Tacepeass 8 00 5 06 
156 8 56 .Pt. Pleasant...) 7 47 454° 
2 0 9 08 ...-Byesville.....| 733 4403 
2 28 9 27 Cambridge 714 424 
2 35 9 33 Oldham’s.....| 704 414. 
2 42 ye eee Miller’s...... § 57 407)‘ 
2 57 9 50 ...K imbolton.,...| 6 47 3 87; 
2 57 SOO fina Guernsey 6 42 3 52% 
304 (1002 Post Boy 6 35 3 45' 
315 10 13 N. Comerstown| 6 25 3 35 
cee i Wolf’s ...... 616 3 25 
3 36 1023 ~—s| .. Phillipsburg..| 605 314 
3 41 10 38 Black Band.....| 6 00 3«9 
3 47 10 44 Turner’s...... 555 303 
’ 57 10 55 Canal Dover.) 545 4m| 253 
417 1117 ~— far. Vall’yJ’n.lv 230 
Sreccenaaban lv. Vall’yJ’n.ar % de 
118 
12 20 
11 20 au 
5 40 
11 15 px 745 
Train No. 8 leaves Marietta at 300 p 


Whipple 4 00, \jeowes 415, Elba 4 35, Macksburg 
4 45, Dexter City 455, Caldwell 5 26, arriving 
Cambridge 7 00 p.m. Train No.5 leaves Valley 
Z — at 450 p. m., arriving at Canal Dover 
pm 
Through coaches ontrains Nos. 2 and 3 be- 
tween Marietta, Canton, Akron, Clevland, and 
Toledo. Close connections made at Marietta 
with C., W. & B., M., » 4. & U., and Ohio 
ver Packets; at Cambridge with the B&O. east 
and west; at Newcomersiown with P.,C. & St. ye 
east ang West; at Canai Dover with C.,L. & W 
and C. & P_, north and enst; ot Valley J unction 
with W. & L. E. and Val alley Ry: 
RICHARDS, 


A. T. Wicxorr, wen. Pass. Agt. 
Ges. Manager. 











i] 
’ 


ru 
ae 


BEBEBBBBE BESEBBEEBES 


tRON TRADE REVIEW. 

















Flats, 


2 to 9-16 wide by 2 to 5% thick.............. ..ccsseee 
stegsemer and OQ, H. Steel, 


cts.Tb. 
.... base price. ta 
: i 02 








4 
03% 
0234 

03 

Cutter Shoes, tapered and burr... 03 

For extra sizes, see classification below. 
Machinery Steel. 
ROUNDS AND SQUARES, 

ts. per fb ex. 
1to3 in _ Rican babes Obslnisineetad abbeys sstg eel base 
Gee... . svcssanecepebeomeliatinlahecciaeeenrt 0.3 
toe“ e “10 
% to 15-16 “* ae 0.2 
DED © ~ scscaipuvonsdanentipanedesebeonenabssavectetbhion’ 0.3 
ate SeMRLS oT -. aishodeis sicvde cedehapanisndéohas geekananin kiakas 0.4 
IP MINE coc qeees cccccsensedtonabinebecbouthinwssuns vuverd 95 
and # > oun cabspetsgsunnspaloonilabeaiaiubesebaase etre 0.7 





achine cutting, specified lengths, ab’e 24 in...0.2 
Machine cutting, specified lengths, 12 to 24 in....0.4 

Machine cutting to specified lengths less than 
12 inches, according to contract, but not fess than 
0.6 cents on each size extra. Sawing, one-half 
of the above extra for cutting. 


FLATS. cts. per tb ex. 


eet 
1% to 6 in., > by \% and 5-32 in, a sis a 
ie 17-19 i in.; by ¥ to 1 in. thick..............-.... 
to 17-16in., $4 i 
to 1 7-16 in., ty, ¥% and 5-32 in. hee sod 





to 11-16 in., by % to % in. thick........ 
to 11-16 in., by 3-16 and 7-32 in. thic 
to 11-16 in., by, and §-32 in. thick. 

to &% in., byl 1-16 and 3-22 in. thick . 
13-16 to ii n., by 1.16 and 3-32 in. thick 
1% to 3 in., by "1-16 and 3-32 in. thick............... 1, 
These extras apply on Tire, Toe-Calk, Shoe 
and Flat Machinery Steel, also on Cutter ‘Shoes. 


SFRING STEEL FLATS. cts. ex, 


1% to 4in. a No. 4 gauge to %in. inclusive, base 
land 1% in. by No. 1 gauge to 4 gauge 
1 to 3 in. by No. 5 gauge to7 gauge 
% to 3 in. by No. 8 gauge to 10 gauge 
to 3 in. by No. 11 gauge to 16 gauge Ne 
a 3in, by No. 1% gauge to2gauge “ 
to %6 1 in. by No. 10 gauge tolf gauge ‘ 
to 5 in. by No.17 gauge to 20 gauge “ 
A in. by No. 21 gauge to 24 gauge 
mer and Open Hearth cut to length, 24 
neh ee over 1-10 cent per lb. extra, and under, 
y special contract. 





ARRRAR EAR 
SoSusouw 








ROUND SPRING STEEL. cts. ex 
5 to 1% inches.. pocacatin casdiedsauall base 
1g to 9-16 inches... acuien 0.2 
BF 60) T-Ai TRON aase.s.. -cvccnscescostednvvese sosestensbesseuhs 0.5 
PIII: Gatenna vat disnduasepectancs beets qubdonenersacouewaid 1.0 
AE SIE inv visecgntveceesesusescassonconsaesscceniscecosectoeuses 1-5 





J 
Hob- on «Nome Best”. 
hoice ’ 


oune en Boiler Rivets. 


fe, , 11-16 and % inches diameter................. 4 00 
Bridge }4, %, 11-l6and %inch diam _....... 400 


Rolisand Oastings. 


Furnace floor and straightening plates.....144c 
Housings ana castings not otherwise specified 




































1%c 
Ce ROR | scatinciansunasaninnsnee sien éniaeskceneaneeie’ ae 
Spindles and Coupling boxes... .. 1%e 
Sand rolls and pinions, large size. my 
Sand rolls and pinions, small size.. aakacceuealnle 
Pipe mill Castings..........rorvsrcsecmereessseseessseeens 3¢ 
Rolling mill castings under 50fb...... ............... 2c 
Spur ond bevel wheels, large............ccceseseeeeee 3¢ 
Spur and bevel wheels, small..................sese0 3}4c 
Pulleys up to 90 inche................cccccccosrersenseees 4¢ 
Pulleys OVEr 30 INCHES......0ee-.eserssereeereeeeeeereeers 3}4e 
Engine castings, light .. Goat -— 
Engine castings, teenie ates, 2%ec 
SCRAP IRON AND OLD METAL 
Net Ton 
No. 1 RB. BR. WEOUGR SOPAD .00-ccccsescccee x cove $23 00 
We. SSP OUIIG SOIR case coccsesesccccnscscsensscinesiens 20 00 
No. 1 Machine cast Sorap.............:ccccssesesereeee 15 00 
Stove sate (free from burnt iron)... -- 1050 
PE SEN Re i ETRE ER aia ae 11 00 
Pipes and flues (Clean).. woe 15 0N 
Tank iron................. . 1250 
Hoop and band iron 10 00 
Iron axles ........ 28 00 
Light sheet iron . 100 
Axle turnings .. 16 00 
Wrought turning (free from cast) .. - 1500 
rows * iron, oily drillings........... 14 00 
Cast DOTINGS.....scsr-ecesreereeresescerseneneyes + 1100 
Malleable iron. ; na soreanietesasree 10 50 
Uncut wrought iron boilers...............00...0 . 1000 
Steel boiler plates .......cceescsssererereeeersesesees 14 50 
Old irom F rails............0rssecee gross tons $27 00 
CE GREE BEEN cd tibhacaconsecssseustnénsoceesssosentiess 23 00 
Caer MII c intiketsnsvcchssgeucsascesscomeres .. 20 00 
CS I ES Se ee perth 7 
o.1. H. red Brass 6] 
Heavy yellow brass .........00...scssssseceeees 6 
jem Zinc” IIE « navasustaancsesieneioness 6 
MED. ccnssseconeceneooconencnce 3 
re Sak 3 
Heavy re aie 3 
WROUCHT IRON PI PE. 
DISCOUNTS. : 
Discount 
Per Ct. 
WwW rouaht iron pipe: Butt black... X str ms 
an 5¢ 
60 
40 
50 
; 50 
ae MINI os <1. is tcguhsedabiemigedein, ° senake 
if a a 
Teel SAR 8a ccdanh acennnasennnseneiin’ per fb ...... 
I ee es deed 
Galvanized spiral RN PE RO 50 
| Oe se eaeameiiaiiend 30 
eink adiustable ells... Sadhans ‘coapsnetikainax. —sciee 
CRI SIRI in caikcooscaccns ahossnccvoascoqsecsoned’ 60 
a SR RTOS LE SE 50 
Br ORRIN ID na cea unmmebbnsebarecns 30 
Zxpanding conductor pipe and fittings...... 40 
Cast iron piece fittings for wrought iron 
EN renee 70 
Bushings and plugs.............00csesscesssereeseees ~ = 









Cast iron flanges, manifolds and expansion 


PIPS haNPET..........ceccesseseecererssecessens: seees a 65 
Hook. ring and expansion plates. coil 

SUING 1. cadcitntastbatktcesdicsdien dgtiniipes s0scsvoivates 67% 
Iron ag Be Globe, angle, check, cross, 

safety, butterfly, throttle, back pressure 

WANE TROL WRI VOR . eccccebcsnsiccosccctsercoven dvsness 65410 
Iron body: Expansion joints and iron cocks, 


RENE BUND 5d: cbdieorabeibocdiviicrccnctagsacstane Wleecias 65419 
Iron body: Iron cocks with brass plugs...... 6J&10 
Straight way valvea.............0.ccesccscsseeeeseeees 
Brass: Globe, angle, check, cross Becwads 





and radiator valves... .. 6010 
Throttle and butterfly va'ves.. . 5410 
Brass: Fin. globe valves, with finished 

OIE SPIED: oi dakcincs cescocenegnatonscissdagbiwessice 40&10 
Brass: Steam, service, meter and — 

I ii icihRcati tices caxsuine tan tes +e neperss 5744410 
Brass: Expansion joints and steam bibbs.. 50&10 
Mississippi gauge | BOOB sitndinbes dcctasrtensesscee 55 
a Cee 3c 
CED PG NO vii tiascencdin cir isthasecerissseces 50 
Oil cups. tubricators and air cocks.............. 6010 
Cocks for steam gauges, Wudcerinubranceaviteoticdes 60&10 
Cylinder cocks.. plihipniisdasubapuapsie>esaesionescke tenn 
Comp. gauge cocks. . §5£10 
Water gauges, steam Wwhisties ‘aud whistle 

WE duisestnesetineibicanevidersssebseesetsrneces kéces 60£10 
DE IR sik siccachiintctotosteauen tink soos 5 
McNamara bydrants and street poe ‘Sree'l 
ORE SN NIN i Soc coctcvcesaudasidsesnvseseeas’ sxiae Spec’l 


Galvanized wrought iron range boilers, to 
adi cussndsntiecuvebueteiaisioplieaccevixseusss 
Galvanized wrought iron range boilers, 
larger 
Stands for same.. 


errrrer Ori itt meretrri eer erere Sit erit rt i eter eres 


ons NE j 
Dobe: IE aise sevechiess 0 Pekatege viseniadecacee 50 
Ground key work: 
Rough and fin. plain, tray and bath bibbs 
vg stops, shower wee, a 55.10 

drant and ball cocks..... ...... a 
Compression: 
Rough and fin. plain, tray and bath bibbs.. 50£10 | 

stups; urinal, hopper, nad 


drant and ball cocks... «oe 50.K10 | 
Basin cocks, from No.1 to "3 inclusive...... 50&10 | 


above No, 13, and double 
DEBIM...-orreocovenncsosesscercsesse voncsersse oveveesescceces 40&1 
Shampooing and sink cocks a 
Pantry CocksS...............000 
Shaimpooing sprinklers..... 
Double bath cocks and cha 





gs 

Boe couplings, ground face, per 
WG ccsictsste 5 Aouaistnenss ix Sudaaaiossweondeiin 

al couplings plain face, per 


Basin plugs and grates; <aee sak and 
wash tray plugs........... stéhevatsvenéenane ele 


Soldering nipples and unions.............cccc 65410 | 
UR SOR cick keccisaibecc ass ccasensccesmdiepnscoeee 60410 


End ferrules: street washer screws, checks 


GR Go oviaktnadasietecieaontstsi cccccunnseorcccnis '55£10 


Hydrant and basin clamps, bydrant 


ck ala cl in dae ale aacedtcncslogatel 55410 


Pipe taps, reamers and dieS......00. ......0.--0+ 60 
Plain pipe tongs and gas plyers. Kdbsvpnasumiees 






WH CORONADO 0 si civecscescautnresd asters soconciacens 50 
a Girard agricultural saa 
sad standard ---.60 
" Stillson....... oan 


“ 


Md Bemis & Cal 





WRG Ladicwice 
¢  *  Bauer’s.....0000. 
Pipe tongs: Brown’s adjustable... 
id La) Se pee ae 
% Robbins’ chain.............cse0eee0- 10 
= Br0ck’S......ssssescrsssssesceaeeeseecsenes 10 
Vises: Plain pipe sdieintetbeaitaiiaibaiice 55 
Oe | Es scotch scons: tus deivdescucewecs ces 50 
o Parker’s COMD.....00000.....ssesseesssesseres 50 
‘¢ ~=Bauer’s pipe and bolt...............cccrse 10 
Machinists’ E AMMNETS....esserrsseseeeneee ves sneeceeees 
COPREE § =«§«-_—S«_—=“*|*— ™—=C¥spnpwncnrnvccccccoeccosecosccosses Spec’! 
Pipe cutters: ERR 
ESE See 45 
= asaeers RRR SS Bee 40 
sg SER SR 50 & 5 
Malleable oilers a ‘and ee RRS Spec’l 
In 


Armstrong’s adjustable stocks and dies...... 2510 


Waste, at manufacturer’s prices. 
Gas fitters’ cement. 
Hair felt... 
Riley Bros. cement...... 
Otley Bros. - se packin 
Mineral wool...............0+«+ 
Lubricating compound.........0......0++ 5 
Malleaple iron fittings, black and galy...... 25 
Wrought iron couplings and nipples, black 

SAREE ANIEIY \< nécctnansUllcdenko<itinnitindjsetiotennintantaanon 


Standard Wrought iron, Steam, Gas and 
Water Pipe, 


| 
| 








| 
| 











© asl a a ae 
-—cte a ‘ ss) & le2 | 2t . 
Ss © ° on) 2 | S@ iS! 28 
ASs| est eon) F | Sei ozs] oF 
aog| S23 206) § 235|s32| £83 
FSe|~sFl%sa) 2 lye 25S) ams 
| re Te 
In. | In. | Lbs. 
% | 004 | 095 | 068) 024) 27 | 005 
004 | 005 | .088| 042/ 18 | 005 
004 | 005%4| 091 | 056] 18 | 005 
005 | 007 | .109| 084); 14 005 
YK 009 | 1113! 112! la | 005 
1 | 009%| 012%! .134| 167] 11%] 006 
1% | 012% 017 | .140| 224] 11%] 007 
14 | 022 | 025 | .145| 268) 11%) 008 
2 | 028 | 032 | .154| 361} 11%] 010 
234/044 | 049 | .204) 574) 8 | 015 
3 | 058 | 064 | 217) 754 | 8 | 020 
34% 1070 | 086 { .226| 900 8 0 25 
4 085 | 100 | .237 | 1066 8 035 
4%|100 |125 | .246| 1249] 8 | 045 
5 |120 | 150 | .250)1450| 8 | OFS 
6 |165 | 200 | .280)1876| 8 | 070 
7 | 200 301 | 2327} 8 | 085 
8 | 275 322 | 2818} 8 | 100 
9 |370 | 3844/3370) 8 | 120 
10 | 475 366 | 4006 | 8 | 125 
ll | 575 | .375 | 4502} 8 | 150 
12 | 650 | 875 | 4900| 8 | 250 
18 | 775 | .375|5400| 8 
4 | 900 | ‘375 | 5800 | 8 
15 11000 ! | 8 
































~ Extra Strong, double above list. 








¥% 
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6) 814) 8%) ¥% 


1 30\1 4511 85/2 1012 2512 75 
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ve] BB Jesoose! & 


DRIVE PIPE SHOES. 





DRIVE PIPE HEADS. 


“LAP-WELDED CASING. 
| 3) 3%) 3% 3% 





LAP-W KLDED BOILER TUBES. 
| 15 











Tarred or Asphalt and Kalamein Pipe, list and discount furnished on application. 





Screwed OM Dine..........s00.--0+ 





Shrunk on pipe....... 


Short, Separate............... 








Price. par f00t.... ....cesecce-sonrersreeccsseel Mt 





Size, [nside Viameter Nominatl......... 


Long, SOparate........ccrocscerercccsrersecescese 





Size, Outside Diameter, incnes...... 
Prica, Lap-Welded Drive Pipe...... 


Price per foot... 


Double Extra Strong. double list of Extra | “There is but one means of obtaining 


business, publicity—one means of obtain- 
ing publicity, advertising.” 
—Lorp MACc4auLAy. 


To be.ready April Ist, 1889. 
SEEGER & GUERNSEY’S 


—NEW— 
BUSINESS CYCLOPZDIA 


OF THE 


Manufactures 2Products 


OF THE 


UNITED STATES, 


For Domestic and Foreign Trade. 


Our National Staples and Specialties. 


Showing where ANY ARTICLE OF AMERI- 
CAN MANUFACTURE can be pur- 
chased. DI DIRECT 
A COMPLETE REFERENCE BOOK 
for Manufacturers, Wholesalers, Jobbers, Re- 


tailerx, Commission, Export and 
Import Merchants, &c. 


PRICE, $5.00. 


A Complete Cyclopedia for Buyers and Sellers 
a in all Trades. , Bound in Cloth. 


in Leather, $7.00. 
Published by 


THE SEEGER & GUERNSEY CO., 
7 Bowling Green, New York, U.S. A. 


tone Lists furnished. Correspondence so- 
cited. 








43> Agents wanted everywhere. 
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Tredé Mark Matented— 





Iron Clad Paint CO. ron iss Paine, 


Factory 76 & 77 Central Way. Sec & Treas. No. 3 Case Bullding, And _ get Fpazia 
article, and ae fia ili of 
CLEVELAND, OHIO. suit’ for using an article 


made in violation of the 
patents issued tO Wm. 
Green and now owned by 
this Company. 


RON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both Dry 
Ground in Oil. 


d bi 
he eae Spe 33 












26 to 36 SUPERIOR STREET, 
On the Viaduct, 


Cc 
: SRA NCH HOUSES: f Indianapolis, Ind. 


Cleveland Co-Operative Stove Company. 


——MANUFACTURERS 0F—— 


Stoves, Hollow Ware and Plumbers’ Sinks, 


PRINCIPAL HOUSE : 


CLEVELAND, o. 


es Moines, I 
REPOSITORIES | Mtnneapatis, Minn. 
Kansas City., Mo. 





Cleveland Foundry 
Castinaec’s 


For Machinery and Rolling Mille 


Car Wheels 


ll sizes and kinds, with and without Axles. 
thilled Faced R. R. Frogs 
STREET RAILROAD TURNOU’. 


} Bowler & Co 





Nos 9,11 &13 
Winter Street. 

































824 IRON TRAD 
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= = — 





WORSWICK | 


M’f’s Co., 
CLEVELAND, - 0. 


Manufacturers of 


PRINDLE’S 


Patent Metallic 


WIRE PACKED 

UNIONS. 

Malleable and Gray Iron Fittings, Wrought Iron 
BRASS AND IRON BODY GOODS, 


Patented. 





Pipe, 


Gas and Steam Fitters’ Tools and Supplies. 
#&®% Send for Price List ~<€# 


Unexcelled for Hot Water or 
Steam. 

The only perfect packing for 
Natural Gas. 
Especially adapted for Car 
Heating. 


Permanently durable for all 
Fluids and Liquids. 








CLEVELAND MAb & FOUNDRY WORKS. 
= ros MAHER & BRAYTON, Proprietors: 


heiastiasianaas of 

» Car, Engine, Truck and 
‘Y Tender Wheels. 

= RAILROAD, ROLLING MILL 
and Machinery Castings. 


and Street Railroad Wheel: 
and Turnouts. 


Chilled-Faced Railroad Frogs. 


Office: 20 Carter Street, 
Works: Cor. Carter and Collins Streets. 
Cleveland Ohlo. 32 








Steam Pipe? Boiler Coverings. 


Asbestos Cements, 


Mineral Wool 
Hair Felt, 


Goverings and As- 

bestos Goods of 
all kinds. 
JOHN A. McCONNELL & CO., 


69 Water Street, PITTSBURGH, PA. 





The above cut represents Reed’s Cele- 
brated Sectional Covering. 


Mention this paper. 





Cambridge Roofing Co.. 


Moenufacturers of 


CROWL’S PATENT STANDING SEAM, 


Plain Rolled, Corrugatei and Crimped Edge, 


i Roofing, Siding and Ceiling. Made of Steel and Charcoal Iron, awarded 
First Medal by the New Orleans Exposition. 


CAMBRIDGE : OHIO 








The most compact, best built and cheapest engine manu- 
factured. Boilers of Steel tested to 180 pounds 
pressure. A written guarantee with every outfit. 


2-Horse Power Engine and Boiler, ,.complete... .$160. 
$230. 


Usually rated at 3 and 5 Horse Power by other makers. 
2, 4, 6, 8 and 10 Horse Power Stationary, Yacht and 
Launch Engines and Boilers. Write for Catalogue. 


ELMER E. CLINE, 


50 and 52 Ely Ave., o, 2 .» @eiaanen, © 


4-Horse Power, - 





N. D. Fisuer. Prest. & Gen. Mer. ; Vice Prest. & Treas. A. M. Attyn, Sec. 
At 7" ~THE— 
= a! > 9eRt 
mfisher = Wilsonle, 


E. L. Fisur 








WHOLESALE 


47 CENTRAL W ‘yY, 


Cleveland, O. 


Fine "Hardeced Finishing Lumber a Specialty. 


PLAIN OAK. QUARTERED .OAK ASH. CHERRY, WALNUT, YELLOW POPLAR, HICKORY 
ED BIRCH, ROCK M PLE, BIRD’S EYE MAT LE, WHITE MAPLE, 
H, ELM. SOUTHERN PIN 


me... ond Oar Timber Cut to suse. 42 





F E. Drury, Pres’t. H. P. Crowell, Sec’y. 


THE 


Cleveland Foundry Co., 


CLEVELAND, O., 


Manufacturers of 


Light Gray Iron Casting, 


Japaning, Electro-Plating in 
ickel, Bronze and Copper. 


| Hardware Specialties mace on Contract. 


We solicit corespondence and samples for 
estimate, 
OFFICE AND WORKS ON 


Piatt St. and C. & P.R.R 
&@-Take Woodland cars to Carr St. 42ly 










one RKS 


‘ir THOMPSON 


FROPR 
powER 
pounorr®» HA don” CRANES. 
spre INC AAILLS WIRE WORKS 
FOUNDR: on AACHINE wiper MINES 
___ AOC OMOTIVE,M PiveT CRANES, MOVERMEAD TRAVELLING CRANES — 


FREY SSBHCK GT 


PER ge 
DAY Sea — i 


wyatt 


Wasson ane 


“en rence®) 
SvPenson | sts. 














and fall 


\3stylesC LAY CRUSHERS & : 7 Factory 
Machines with or without Crushers. 6 different Brickmachines. =~ —— 
Avpress FREY, SHECKLER & HOOVER, Bucyrus, On10.— = OUTFITS 











THE TNA MACHINE COMPANY, 


SOLE MANUFACTURERS OF THE 


Aetna Medium and ee Speed Engines. 
300 to 1000 Horse Power. Latest Design. 


For Rolling Mills, Furnaces, Pye 
Works, Grist and Saw Mills, Ete. 
Manufacturers 


Upright Engines from 10 to 160 H. P. 


Rolling aan and Special Machinery, 
Light and Heavy Castings, aud 


M. V. SMITH’S 


Gas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 


Warren, - Ohio. 


THE LAIDLAW &- DUNN CO, 


CINCINNATI, O. 
Manufacturers of the 


“Hero” Vertical par Feats 4 


—AND— 


“ STANDARD” 






















Purchasers 
— of = 

MoGOWAI 

PUMP (9 













REMOVABLE WATER CYLINDE 5 

















dend tor descript've circulars, 
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may 
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|\72c%, FA 


Cap Lathe, $1.25. 
rr ~. 


1] 5 


fm 







































1eS. 





CO, 


Purchasets \ 
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Mo GOWAS 
PUMP (9 


Est’d 1863 
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The Armstrong Purifier, 


WITH 


Exhaust Heater Combined, 


Purifiesi: the teed water by 
means of! the live steam, and 
heats the water up to the bolling 
point by means ot exhaust 
steam, 

A fuli description of this heater, together 


with a valuable treatise on steam boilers, sent 
to any address, free of charge. Address, 


W. C. ARMSTRONG & CO., 


18ly SPRINGFIELD, O. 





04-ly 








Sandusky Metal Works. 


FRED KRANZ, Proprietor. 


Manufacturer of 


IRON LIME KILNS, 


Copper, a Steel and Sheet Iron Work for 


Brewers and Distillers. 


PLUMBING, GAS [AND STEAM FITTING. 
STEAMBOAT WORK A SPECIALTY. 


OFFICE: 731 Water St.. 
SANDUSKY. Ohie, 





NEW AND IMPROVED 


{7-Inch Engine Lathes, 


Any length of bed. Workmanship strictly 
first-class, 


THE MULLER MACHINE TOOL CO. 


Sth and Evans Sts.. [44] CINCINNATI 0. 


Over 25,000 


TN USE. 








Sizes: 1, 


OTTO CAS ENCINE WORKS 
Schleicher, Schumm & Co., 


TTO Gas E 
festaeatel OF FO Pee io tas te 


{Ghicage 


Twin Cylinder r OTTO Gas Engines. 


js, Combined OTTO Gas Engine Pum 


mbi: or OTTO Gas Engine Dynames, 
PT yy we 





SEBASTIAN. 
@AY & COMPANY'S 
Improved 

Cutting 
foot or Power 


Catal of iathes, Drill 

poalog Machinists’ Tools 
— Supplies mailed on ap- 
plication. Lathes on Trial. 


164 W. Second 8t., 
-— tly CINCINNATI, O. 





at LATEST IMPROVED 


Western Washer 


This Machine is now in 


"S}140W 83] UO Aj}9 43S PjOS 


everywhere.”’ 
Write for catalogue and terms dy 


The Horton Mfg. Co., - 


SHEPARD'S NEw $60 
Screw Corrine 
FOOT LATHE, 
Foot and Power Lathes, 
Drill Presses, Scroll- 
Saw Attachments,Man- 
e ona Twist 
Drills, Dogs, Calipers, 
etc. Lathes on trial. 
¢ Lathes on payment. 
Send for ioe a of Quiste for Re or 

Art 8. ‘oe L. SHEP. A 


Ft. Wayne, Ind. 





Cap Lathe . $1.26. 





W. BINCHAM & COQ., 


146, 148 & 150 Water St., 
CLEVELAND, O 


Hardware, lron, Nails and Metals 


OF EVERY DESCRIPTION. 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 


Wm. Jessop & Sons and Peter Stubs’ Celebrated Cast Steel. 
Malleable and Cast Gas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Nee Acweng Injectors and 
sylvania Tube Works Pipe and Boiler Flues; Peet’s Open Way 
Boston Belting Co.’s Rubber Belting, — and Hose: 
Alexander Bros.’ Leather Belts 


STUBS, CROBET & ROTHERY FILES, 





jectors; Penn, 
alves; 


ETC., ETC. 





@. W. STOCKLY. Presdent. J.J. TRACY, Vice-President. W.F. SWIFT, Secretary, 


W. J. POSSONS, Asst. Supt. 





— FES —— 


Brush Electric Co., 


SOLE MANUFACTURERS UNDER ALL THE 
_| Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS THE FIELD. 


No other System in the World equals ours in Simplicity, Durability, 
Earning Capacity, Reliability. The Best is always the Cheap- 
est. 45,000 Brush Arc Lamps now in use. Self- 
Regulating Incandescence Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 








124 East pn 8t., Chesinenid, 0. 


E. E. GARVIN & CO., 
139-143 Gentre Street, N. Y. 


Manufacturers of 


MACHINISTS’ TOOLS. 





Planers, Lathes, 
Cutters, Milling 
pecgsetah Machines, 





phage 





Machines. Whit or without Screw Fed. 


THE BRUSH ELECTRIC Co. 


CLEVELAND, OHIO, U.S.A. 
AGENCIES EVERYWHERE. 98 


The ECLIPSE 


@ COPYING APPARATUS 








One thousand copies: in 
black. No special pen, no 
special paper, Ro stencil re- 
= quired. ‘ihe ** Eclipse’ re- 
= produces the natural hand- 
= writing'so exceedingly faith- 
ful that in wost cases 

*xeclipse” circulars have 
been taken for ordinary 
* Written letters. Specimens 
aud circul. rs on application. 
FELIX F. DAUS & CO. 


698 Brosdway, N. Y. 









AUTOMATIC 


Vertical Engines, 
Especially designed for , 
Small Electric Light Plants. 
Perfect Regulation. 
5 to 20 Horse Power. 
Send for Specifications and Prices. 
LLOYD & STERRETT, 
Erie, Pa., U. ‘s. A. 
Mention this paper. ly 





PENCE RIA 
PENS 


og 





NEW OTTO RUBBER TIRE 


giGvoLes. 





ap R or MADE. 
os inch, fost — 960.0, os our $40 & 
48 o se ci) 50.00, “7 aT 
46 4 -“ ia) 45.00, ty ee 
44 . “ 7) 40.00, « - 
Order quick. Also 250 second-hand 





WEBER & LIND Sio WORKS. 
Artistic Signs. 
Cor. Ontario & Huron Strs., 


CLEVELAND, O. 
Chew Canter on ‘pane Phe Bun 


Streamers; gi carved Woods 
Metal. Glas Glass and or bin 


Champion Rubber Bucket 


een eases: S.E.Crawford 


oneagRORM ALS OHIO. 


Buckets, kote, Some 
pes mon i Bapanston, W “< 
es dl stauality Sin aialien 
ducements to parties 
car lots. 


JOHN ADT & SON, 


NEW HAVEN, OCUONN,, 










4 





BUILDERS OF 
Machinery for 


Straightening & Cutting Wire, 





FROM *‘. TO 15,000 Lbs. WEIGHT, 


and of an uneq 
Par Me a 


CHESTER STEEL CASTING Cl cO., 
Chector Pa. 








TRUE TO at gece : sound solid, tee’ from blow -holes, 


more d 
ae t forgines in any position, oF oF for any service ethos 
dctetat N ea 2 


} 407 Library OFFI see.ral Ee 34 


——-ALSO FOR-——— 


General Hardware Manufacturing. 


Patents. 
H. T. FISHER, 
acLlonens gees re Bah 


eta 





























IRON TRADE 


REVIEW. 








THE AMERICAN 
Manufacturing, Mining & Milling Co., 


MANUFACTURERS OF ALL KINDS OF GOLD AND SILVER 


Mining Machinery 


SPECIALTIES.—The Linn Double-Jaw Rock Breaker and Ore 
Crusher ; The Standard Pulverizer (for wet pulverizing); The Crescent Pul- 
verizer (for either wet or dry pulverizing) Howland’s Rapid Amalgamator ; 
Secor’s Improved Amalgamating Pan (for treatment of refractory ores); 
Howland’s Improved Disintegrating and Concentrating Riffles. 


Agents Wanted. Correspondence Solicited. Catalogues Sent on Application. 





J. Surrn. H. E. Teacnovr. F. W. Suira. 


SMITH & TEACHOUT, 
memstnrorers ot BOILERS, TANKS and STILLS «2 mecrntions 


REPAIRING PROMPTLY EXECUTED. PLATE AND SHEET TRON WORK. ALSO 
FLUES TAKEN OUT, PIECED AND RESET. NEW KLUES ON HAND. 


644 and 646 Broadway. Telephone 1121. (91-ly] CLEVELAND, O. 





NIT. VERNON IRON WORKS, 
Oldest and Largest Works in the Country. 


Cc. & GC. Cooper & Co., Prop’s, 
Manufacture 


Corliss Autcmatic Cut-off Engines, 
50 to 450 Horse Power. 
Slide Vaive Stationary Engines 


All Sizes, Extra Heavy, with Girder, 
Box Frame. 
PORTABLE Pees Center and 
ide Crank, 
enacts SA einer 8 to 18 H. P. 

W MIL Extra Heavy, Standars 
wad Pony. with Self- Blecke 
and Late Improvements. 
ubular, Locomotive and Fiue Bollers. 

Address C, & G6. a & CO., Mt. Vernon, 0 


Send i d Descriptive Circulars. 
foe Sess TT Gee Laent 00d Ot. Chale Oe, Ghevelnnds O 
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The HOPPES Feed-Water PURIFIER. 


Sold on Trial. Clean Boilers Guaranteed. 
SEND FOR 


Px DESCRIPTIVE 
2 CIRCULAR 


Hard Sheet Steel Troughs easily cleaned. 


HOPPES MANUFACTURINC CO.. - 39 Sprinefield. Ohio. 





NILES BOILER WORKS, 


MANUFACTURERS 


STrEeAM BOirTLEES. 


Blast Furnaces, Tanks, Stacks, Stills, Agitators, Car Tanks, etc. 
— REEVES SROS., Props., 


NILES, Trumbull Co., O. 


ones Engine Lathes ~ Drills. 





a [9S 
I¥op Youg your-gz, 


“THI pee 


LODCE, DAVIS & CO., 
\ CINCINNATI, OHIO. 
° 20’ and 24’ Upright Drills. 
2 gt a Back Geared and Power 


Send for Prices. IT WILL PAY YOU. 


The STANDARD TOOL Co., 


CLEVELAND, OHIO, 
Manufacturers of 
INCREASE TWIST DRILLS, &c., 
TAPER SHANK DRILLS, 

Straight Shank Drills, 

Machine Bit Drilis, 
Screw Driver Bits, 

Bit Stock, 


Sockets, 
Hand and 
Shell Ream ers, 
Stendard Cauges, 
Milline Cutters and Special 
Tools, Morse Taper Reamers. : 
—— Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 








William Tod & Co., Youngstown, 0., 
THE PORTER-HAMILTON ENGINE, 
The Mamilton Blast Furnace Engine, 


Hydraulic Cranes and Accumulators. 
8@S Heavy special machinery generally. Send for illustrated catalogue. 





—NATIONAL— 


BRAINARD BLOCK, 

North Side Public Square, - Telephone 392. 
CLEVELAND, O. 
——MANUFACTURERS OF—— 

Fire & Burglar Proof Safes, 
BANK VAULTS, evo i} oe 

BOX COMB 


TIME 
NATION Locks, 


WORKS, 
C.& P. R.R., bet. Garden & Quincy Sts.. 


C. J. McNUTT. Ashtabula, 0, 


BEVEL JIG MILLS 
‘For Ship Builders. 


The Best and Cheapest Mill on the 
Market. 


No ship yard should be without this 
Machine. 





SEND FUR PRICE LIST & OIRCULARB. 


The Lane & Bodley Go. 


Manufacturers of 


AUTOMATIC CUT-OFF ENGINES 


t heavy patterns and of unex- 
ope aed & orkmanship. 


STEEw BOILERS, 
Feed Water Heaters, 
SHAFTING, PULLEYS, GEARING + 


THE LARP BODLEY o. 
Nos. 1 to 25 John Stree 
“CINGINNATI, 0 


‘-BOILERS| 


ERTER Hie BULER Lo LOUNGSIONN, ORIN 
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